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FOREWORD

From the beginning, Project Sias: School: Santa Clara County Component
has been directing research and development activities toward tools which
will provide school planners a better understanding of the community in
Which the educational system functions. Various physical and human
characteristics have been studied and made the subject matter of position
papers and research reports. Some of these characteristics have been
subjected to analysis by computer and others have not yet been adapted
to such sophisticated treatment.

One troublesome aspect of community development causes educational
planners to question their own predictions for the future. Estimating
(guessing?) what effects will accrue from changes in the use of land
lying within the district often is based on insufficient information.
This paper describes a methodology which can 1. %.'ilized to study the
undeveloped land in a communi f which is growinli. ad then to translate

the projected new dwelling units into projected enrollments.

The technique, developed during efforts to pre,Iare a comprehensive plan
for the small community of Morgan Hill, Califtmais concentrates on
additive factors in an attempt to predict the' results of new development.
Some data normally deemed important were not available at the time of

the Morgan Hill effort. Out-migration of people from the district was
not considered pertinent because the great demand for new housing almost
insured that vacant dwellings would scow be filled. Ethnic composition
of the population was not an important consideration in the predictions
since district policies provide for integration of schools through

a transportation system covering a huge rural area. Hence, two generally

important data elements were ignored in the study and are omitted from

the documentation.

Adaptation of ENSIM to a geo-referenced enrollment simulation program
which will consider out-migration, ethnic, income and other character-
istics of the population has been undertaken since the completion of

this first documentation. ENSIM II will be use-tested in school districts
in Santa Clara County early in 1974. This sophisticated version will
incorporate interactive analysis of attendance areas utilizing address-

, coded enrollment predictions and will take into account mobility of the

population and other changes in the use of land.

Districts with problems not addressed by this model will seek other

enrollment predictors--but the analysis of the use of land as described
will be a necessary step in any comprehensive planning effort. It is

presented in the hope that planners will find it helpful.

Lester W. Hunt, Director
Project Simu School: Santa Clara County Component

The project presented or reported herein was performed pursuant to a grant

from the U.S. Office of Education, Department of Health, Education and

Welfare. However, the opinions expressed herein do not necessarily reflect

the position or policy of the U.S. Office of Education, and no official
endorsement by the U.S. Office of Education should be inferred.



I. INTRODUCTION

Traditionally, the most commonly used methods of forecasting school
enrollments have been those that looked to the past for a picture of

the future. The "Cohort Survival" technique is, for example, a
projection method which relies solely on past enrollment figures for
estimating future enrollment. 41n restricting the forecaster to
projections of past trends, the "percentage survival" technique .
ighores a host of current trends implicit in a changing society.

A second problem with most widely used projection methods has been
the inadequate expression of the forecaster's certainty or uncertainty;i
Single estimate projections are too often accepted as fact by the user;,
and with multiple estimates, the user often tends to choose an inter-
mediate figure rather than a high or low.

These and other problems have led to imprecise and unrefined prediction
techniques, which have in turn led to empty classrooms and, in some
cases, even empty schools.

This paper presents the rationale, methods and documentation for ENSIM
a computer based long-range enrollment simulation. ,A "multi variable"
method of prediction, ENSIM allows the forecaster to consider a broad

range of data--both internal (i.e., traditional district information)

and external data (i.e., the multitude of social-economic-political-
demographic factors that affect the way we live and the way our

children learn). In short, ENSIM looks to both the past and the
present--the school and the community--in projecting the extent and

location of enrollment growth.

.Developed and field tested in the small, semi-rural town of Morgan Hill,

California, ENSIM was specifically designed to apply an enrollment pro-

jection "simulator" to districts facing extensive future residential

development. For this reason, a future land development projection system

was devised and integrated into the ENSIM Model to provide data on the
number of new dwellings projected for each year of the study. , This land

development projection system is the heart of the ENSIM Model.

After a number of predictive computer programs were considered, a program

developed by Dr. Carolyn Denham at California State University, Long

Beach (1970) was chosen as the basic computational procedure for the

eerorlaent projection portion of the ENSIM Model. The Denham program
requires that the forecaster provide probabilistic input, .i.e., most

likely and high and low values for the estimated input variables. (The

forecaster is free to select his own method for making these estimates.)

The reader will note that the enrollment simulation model does not con-

sider possible out-migration. It is not considered because, as stated,

ENSIM was designed for application in districts facing extensive growth.

The expected magnitude of this growth would, in most cases, dwarf any

out-migration of population. ENSIM II, described briefly in the foreword
of this document, will take into account the outmigration factor as well

as a number of other decreasing enrollment factors not germane to this

document.
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ENROLLMENT SIMULATION MODEL - A Summary of Inpist and Procedure

Figure 1 provides a flow chart of the BRUM Model. Oval symbols represent
the primary input data; the circles represent the computer programs; the
octogon represents secondary input data, required only for calculating
total child-bearing females and obtained from land use data; the squares
represent output which subsequently become input; and the rectangle
represents the final output of the model, the predicted enrollment by grade
by year:

1. = primary input data

2. = computer programs

3. l J = secondary input data used only in calculating total
child-bearing females

4.

5.

ri = output which subsequently becomes input

= final output of model

The six computer programs that comprise the ENSIM Model require four
types of input variables. These primary input types are:

1. School district enrollment data, such as transfers to non-public
schools, dropouts, etc.

2. Health department data, such as number of births each year,
fertility rate, etc.

3. Land use data, such as area development policies, number of
potential acres to be developed, etc.

4. School district census data, such as total number of females
living in the district, average number of children per dwelling
type, etc.

Groups 1 and 2, school district enrollment data and health department
data, are input directly into Program #6, the Denham Model. Groups 3

and 4, hc.:ever, go through a series of five steps, each step comprised
of a computer program, before they emerge as the net migration data
needed flr input into the Denham simulation program.

A summary of the six steps comprising the ENSIM Model follows.
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Ste One: Land use data, such as total acres available for development,
owing trends and existing densities, are input into computer program 41,

Land Yield, to determine the number of dwelling units by five year
period, by type, by study area that will be constructed in the future.

Step Two: School district census data are input into comPiter pzogrim
#2, Cleanup and Breakdown, to determine the dwelling yield per dwelling
tyep of 1-12 grade students, K grade students and child-bearing females.

K grade
students-
yield per
dwelling



Step Three: Nwber of dwelling units to be constructed in the future
(output of Step One) and grade 1-12 student yield per duelling (out-

put of Step Two) are interfaced in computer program #3, Dwelling

Yield Wit to determine net immigration of grades 1-12 into the

district.

Number of
new
dwelling
units

11. Al

5

1-12 grade
students
net
immigration

Ste) Pour: Number of dwelling units to be constructed in the future

(output of Step One) and grade K student yield per dwelling (output

of Step Two) are interfaced in computer program #4, Dwelling Yield
II", to determine net immigration of K grade into the district.

K grade
students
yield per
dwelling

Number of
new
dwelling
units

Program #4

Dwelling
Yield "V

K grade
students

) net
inmigratiou



Step Five: Number of dwelling units to be constructed,fn the future
(output of Step One), number of existing dwelling units, sad female
yield per dwelling (output of Step two) are interfaced in computer
program #5, Dwelling Yield "C", to determine total number of child-
bearing females in the district.

Child-
bearing fe-
males yield
p/dwelling

Number of
new
dwelling
units

Program #5

Dwelling
Yield "C"

Total num-
ber child-
bearing
females

Step Six: Outputs of Steps Three# Four and Five and primary inputs
(school district enrollment and health department data) are input into
computer program #b, the Denham Enrollment Program, to determine
enrollment by year, by grade.

1-12 grade
students
net
immigration

K grade
students
net
immigration

PREDICTED
ENROLLMENT, BY
GRADE, BY YEAR



III. THE SIX STEPS OF ENSIM

Step Unitgredictian
4

7

'timber of

Pew
dwelling
units

*

The long-range predictionjof dwelling unit,,eonstruction is a key step

in applying the Denham Model to developing enrollment areas. The

inmigratian of students, the total number of child bearing females,

and eventually, the new births,, are .calculated on the basis of the

predicted number of new dwellings to be constructed each year

A more detailed description of the process is found in "A Case Study- -

Morgan Hill Unified School District" (Appendix 4). While much of the

case study pertains to informationunique to Morgan Hill Unified
School District, it is felt that a description of an actual applica-

tion of the model will be helpfulto the reader. For this reason,

most of the eleven. steps conclude with a reference to an appropriate

section of the case study. (Note: In explanations of steps 2-6 of

the ENSIM Model, references to the Marvin Hill study appear in the

text itself rather than in the appendik.)

Step A Land Use Committeeemit e

A land use committee, made up of knowledgeable district residents,

must be established. The committee must represent a broad cross-

section of the community--people who have lived in the district, seen

it grow, known in a non - technical sense, its potential. If the land use

portion of the ENSIM Model is to provide realistic data about the

district's future growth, technical personnel must be aided by the

district's citizenry. (See appendix. Also see Community Profile,

a Project Simu School publication.)

Ste - Growth Rates Trends and Development Potential

A broad data gathering effort most be undertaken by both staff and

land use committee members. Special characteristics of the district, as

well as growth history and current building activity, must be analyzed

and interpreted. A sampling of some of the questions that must be

answered follows:
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--What are the governmental agencies or "spheres of influence" that
control the district's growth?

--Where are the population centers and why are they where they are?

--What land features have had historic influence on the development
of the district?

- -What transportation routes have significantly influenced growth?
Will they continue to influence growth?

--What industries have been responsible for growth in the district?
Will new industries slated to enter the district have an impact
on district growth?

--Where is current development activity centered? Why there?

--Have major subdivisions been proposed in otherwise undeveloped
areas?

--Do any of the governmental agencies within the district have
General Plans?

--What zoning and General Plan changes are in the offing?

--What new amenities and essential services are being planned for
the future?

--What external forces, outside of the district, such as state and
federal governments, may affect development in the district?

These are, of course, just a few of the factors that must be considered.
Every school district will have its own history and special etaracter-
istics and its own unique set of questions to be answered.

Once this data is collected, it must be entered on a large-scale map of
the district. From these data and data generated from later steps of
the land analysis procedure, trends in development will begin to emerge.
(See appendix.)

Step C - Critical Development Factors

From the vast array of data collected in Step B, several critical develop-
ment factors, deemed by staff and committee to be pivotal in the district's
type and rate of growth, must be identified. Many of these factors will
be localized in their impact and will not affect the entire district. A
sampling of possible critical development factors follows:

--Sewerage lines extension

--Annexation of county territory into city Jurisdiction

--Improved water supply
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--New transportation routes

--New industry

--Increased oidecreased lot size regulations

--Major proposed subdivisions

Step D - Study Areas

In order to analyze and project future development, it is necessary to divide

the district into smaller, more manageable units. Study areas should be

homogenous in regard to their development potential (i.e., the important

factors that will influence their type and rate of growth). Thus, changes

in localized critical development factors which alter projections in one

or a few study areas will not invalidate the entire projection effort.

Study areas should also follow clearly visible features of the natural or

man-made environment so that future surveys can utilize them. Because

of the nature of the district under study (i.ei'sa sparsely populated,

semi-rural district, but one facing future growth) census tract divisions

do not generally have practical value in establishing study areas. While

school attendance boundaries are likewise not used as criteria for drawing

study areas, relationships between schools should be noted.

Once the study areas are established, total acreage should be measured, and
total developed acreage should be measured or calculated by study area.

(See appendix.)

Step E - Re-examination of Critical Development Factors

Those factors identified in Step C and used in Step D to establish the study

areas must be researched and analyzed in more detail. Information must be

gathered from affected governmental agencies, developers whose subdivisions

have been approved, etc., to assess the nature and degree of influence that

each factor may exert. Each of the critical development factors must then

be described in detail and catalouged according to the study area, or areas,

it is expected to affect. (Se' appendix.)

Step F - Growth Rate Estimates

Staff and land use committee members must estimate future development by

making subjective appraisals of the critical devlopment factors and by

using their own knowledge of the local area. The estimates must be made

in the form of the percent of vacant land that will be developed in each

study area at five year intervals. A high percent of vacant land to be

developed, a medium percent and a low percent must be estimated for each

study area. In most cases, the three rates can be based on development

factors which would influence devlopment and cause it to proceed at a

particular rate. In some study areas where subdivisions have been

approved, these estimates may be based on hard data.
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In other areas, where no particular factor seems critical to development,
high, medium and low growth rates must be predicted to anticipate future
housing market conditions and unforeseen development factors. (See

appendix)

Step G - Formulation and Measurement of Land Use Alternatives

Land use alternatives must be formulated which take into account specific

uses of land as they have been defined by differing public'development

policies. These may include existing zonings of district governmental
agencies, proposed general plans, or a combination of both. Once these
alternatives have been entered on maps of the district, it is necessary to
determine the size of those portions, in acres, which allow residential

construction.

Figure 2 offers a hypothetical study area which has been divided into develop-
ment categories allqyable under Alternative A, the General Flan alternative.
First, acreage of residential regions must be measured:

Region A (Multiple Family) - 50 acres

Region B (Single Family) - 300 acres

Region C (Multiple Family) - 50 acres

Region D (Single Family) - 250 acres

(Note: To simplify the calculations that follow, only two types of residential

dwelling units have been identified--single family dwellings and multiple
family dwellings. Many other types, such as condominiums, mobile homes.

etc., may be identified and used in the calculations that follow.)

In all instances, it is necessary to consider Region E, that area designated

for agriculture. In this area, construction of single family dwellings may

be possible. Frequently, however, the minimum parcel size for such an area
is quite high, thus indicating that the jurisdiction in question is attempting
to maintain the area for agriculture by preventing the construction types
that would ultimately lead to urbanization. However, land use decision
makers often reverse themselves and let urbanization occur. Therefore,
construction will frequently take place and the area cannot be ignored for

projection purposes. If, however, the lot size is under ten acres, construc-
tion in the area could be extensive and projections for the area should be

made.

Construction in this "agriculture" area would occur at a vastly different
density than that in those adjacent "single family" regions. The single
family regions would probably have a density of around 4-8 units per acre,
while in the agriculture region, the ,density would be closer to one unit per

two or three acres. Therefore, in addition to separating portions of a
study arca by type, it is necessary to distinguish them by density within

type.- (Note: The following calculations will assume that no construction
will occur in the agriculture region during the projection period.)
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Once total acreage of regions is measured, it is necessary to estimate the
amount of acreage already developed in each region, and hence, unavailable
for future development:

Region A (Multiple Family) - 20% developed

Region B (Single Family) - 50% developed

Region C (Multiple Family) - 20% developed

Region D (Single Family) - 5% developed

Finally, the percentage of land allocated to streets, utilities, etc., must
be subtracted from the vacant land available for residential development.
Such percentages might best be learned by consulting the appropriate local
jurisdiction.

A summary of the calculation used in determining the sample study area's
acreage available for residential development, by region, follows:

(1)

total acres

(2)
percent already

developed

(3)
(1) x (2) - land
already developed

Region A 50 acres 20% developed 10 acres
Region B 300 acres 50% developed 150 acres
Region C 50 acres 20% developed 10 acres
Region D 250 acres 5% developed 12 acres

(4)

(1) - (3) m vacant
land available

(5)
percent for

streets

(6)

(4) x (5) - land
for streets

Region A 40 acres 15% 6 acres

Region B 150 acres 20% 30 acres
Region C 40 acres 15% 6 acres
Region D 238 acres 20% 47 acres

Region A
Region B
Region C
Region D

(7)
(4) - (6) m land available

for development under
Alternative A

34 acres
120 acres
34 acres
191 acres
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As a final refinement, the totals for Regions A and C are summed to :..ern
the total number of acres available for multiple family dwelling development
under Alternative A, and the totals for Regions B and D are summed to learn

the total for single family dwelling development:

Region A - 34 acres Region B - 120 acres

Region C 34 acres Region D - 191 acres
68 acres (MFD) 311 acres (SFD)

(Note: As stated earlier in the discussion of agriculture areas, should
densities for regions differ even though they are of the sale residential
type, the acreage totals must be retained separately so that the appropriate

density can be applied in Step J Dwelling Units to be Constructed.)

To summarize, land use alternatives must be formulated Which ,take into account
specific uses of land as they have been defined by differingipublic develop-

ment policies. Once these alternatives have been formulated, the measurements
and calculations illustrated above must be done for each. Because of the
vast array of possibilities, a computer should be used for this step, as
well as Steps H and J. Output of Step G must be in the form of Acres
Available for Development by Alternative, by Type, by Study Area.

(See appendix.)

Step H - Acres to be Developed Calculation

To calculate acres to be developed, growth rates generated in Step F and
land use alternatives generated in Step G are combined to produce sets of
development possibilities by study area, by type, by five year interval.

A sample calculation, using Study Area X and its hypothetical land use

Alternative A follows. (Note: For illustrative purposes, staff and
committee estimates for growth rates in Study Area X will be placed at
30% (high), 20% (medium), and 10% (low) for the first five year period.)

percentage of vacant
land to be developed
in first five years

30%

20%

10%

Alternative A
acres available
for development

68 acres MFD

311 acres SFD

68 acres MFD

311 acres SFn

68 acres MFD

311 acres SFD

acres to be developed in
the first five year period
in Study Area X, by type,
by srowth rate percentage

20 acres MFD

93 acres SFD

13 acres MFD

62 acres SFD

8 acres MFD

31 acres SFD

development

development

development

development

development

development
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The above calculation must be repeated for each land use alternative. Thus,
if three land use alternatives were formulated and measured in Step G,
Step H would produce nine sets of "acres to be developed in the first five
years by study area, by type." (See appendix.)

Step I - Dwellin Den s

Dwelling unit densities, the number of dwelling units per acre allowable
under each land use policy (land use alternative), must be determined by
consulting with appropriate local jurisdiction. The zoning ordinance of the
appropriate jurisdiction will contain the maximum allowable densities.
However, many developments do not utilize the maximum density so the city's
planning department should be consulted to determine whit the most realistic
density is. The General Plan document, nearly always a map and sometimes
accompanied b.', a text, will outline the densities planned for in each
residential category.

Step J - Dwelling Units to be Constructed

To calculate the number of new dwellings to be built by type, by study area,
by five year period, the number of acres that will be developed must be
multiplied by the dwelling unit density allowable under land use policy.
(Again, sample calculations will be done using totals produced in above
hypothetical calculations. Also, for illustrative pruposes, DUD (dwelling
unit density) under Alternative A will be set at the following.)

Multiple Family Dwellings per acre - 20
Single Family Dwellings per acre - 5

Dwelling units to be constructed in Study Area X are calculated in the
following manner:

Acres to be developed
in 1st 5 yrs. in Study

Area X
DUD allowable under
land use Alternative A

Number of new dwelling
units to be constructed
in Study Area X. 1st 5 yrs.

20 MFD acres to develop
x

20 MFD per acre 400 MFD units

93 SFD acres to develop 5 SFD per acre 465 SFD units

13 MFD acres to develop 20 MFD per acre 260 MFD units
x =

62 SFD acres to develop 5 SFD per acre 310 SFD units

8 MFD acres to develop 20 MFD per acre 160 MFD units
x 1.1

31 SFD acres to develop 5 SFD per acre 155 SFD units

Again, the above calculations must be repeated for each land use alternative
and for each study area.
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Step K - Refinement of Land Use Analysis Output

First, from the array of groupings of possible number of new dwelling units,
staff and committee must select the highest number of units, the lowest, and
any number in between that seems 'most likely" based on their aubjective
appraisal of development factors and general knowledge of the district.

For the sample array below, Alternative A totals are those produced by the
previous sample calculations. Hypothetical totals used for Alternative B
and C in sample array would be produced by performing identical calculations.

Alternative A

Alternative B

Alternative C

STUDY AREA X (first five years)

high

400 MFD units
465 SFD units

300 MFD units
400 SFD units

500 MFD units
550 SFD units

medium law

260 MFD units
310 SFD units

200 MFD units
250 SFD units

300 MFD units
400 SFD units

160 MFD units
155 SFD units

100 MFD units
90 SFD units

250 MFD units
200 SFD units

Thus, Step K would produce a fourth, composite "set" of number of dwelling
units to be constructed in Study Area X, by type, five...by five year interval.

high

Alternative D 500 MFD units
(composite alt.) 550 SFD units

median low

300 MFD anit5
400 SFD enitn

100 MFD units
90 SFD units

The "sets" of "number of dwelling units to be constructed by study area, by type,
by five year interval" produced in Steps J and K (Alternatives A, B and C and
composite alternative D) become separate inputs into later steps of the ENSIM
Model. That is, each "set of three-valued development projections" provides the

input necessary for a complete run of the ENSIM Model. Therefore, if there
were three land use alternatives plus one composite alternative, the remaining

steps of the ENSIM Model would be run four times.

However, there is one more refinement before moving on to Step No of the ENSIM
Model. Because development projections produced in the land use analysis have
been calculated in five year intervals and because the remaining steps of ENSIM
require annual development totals, yearly figures must first be interpolated.
This is accomplished by graphing five year development totals over the entire
projection period. Figure 3 provides a sample graphing procedure for calculating
"most likely" annual development totals of single family dwellings under
Alternative D (composite alternative). The first five year totals are those
calculated in the above example. The second, third, fourth and fifth hypothetical
five year totals would be achieved through identical means. (see appendix .)
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Figure 3
ALTERNATIVE D (Imola likely ")

SFD UN

75 80 85

T 1985-90

60

87-88 80

88-89... 50
89 -90 60

total SFD units
built 1985 -90 300

EXISTING SFD UNITS AND FIVE YEAR TOTALS

Existing SFD units in 1975 6,000

SFD units built '75 -80 400

SFD units built '80-85 400

SFD units built '85 -90 300

SFD units built '90 -95 500

SFD units built '902000 200

95 2000



Step Two - Dwelling Yield Calculations

17

Child-
bearing fen
males yield
p/dwelling

To obtain the dwelling yield values needed for input in the next three steps,
an analysis of school district census data must first be completed. The census
data analyzed are: (1) type of dwelling unit; (2) sex of residents; (3) age
of residents.

For the initial run of the ENSIM Model, data was used from a 100% census of a
neighboring elementary district in Santa Clara County, California. The three
variables sought in the analysis were:

1. The average number of students in each grade from grade 1 to
grade 12 per dwelling type, per new dwelling;

2. The average number of preschool age children of each age from birth
to age four per dwelling type, per new dwelling;

3. The average number of females in six age groups, between the ages
of 15 and 44, per dwelling type.

These yield values were calculated by the Statistical Package for the Social
Sciences (1970), Version 5.00, subprogram BREAXDOWN. Prior to placing the raw
census data into the SPSS program, a program called CLEANUP was used to prepare
the data. CLEANUP changes all alpha characters to blanks, removes all cases
where the dwelling unit is vacant, identifies those cases Where the family
has moved into a new dwelling in the last two year's, sums the number of children
in each age level from 1-17, and places the females in six groups according
to age. Other data passed on by CLEANUP includes the tract, area and block
number, number of persons living in the dwelling, type of dwelling* race
of occupant, age of dwelling, length of time lived at present address and
total family income.
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The BREAKDOWN Subprogram calculates the sums, means, standard devia-
tions and variance for each criterion variable and each subpopuletion.
The criterion variables were the three baseline variables described
above. The subpopulations consist of those persons living in each of the
five dwelling types. A 98% confidence interval (3 standard errors of
the mean) was calculated for each mean value by the following formula:

Standard Deviation
98°X confidence m 3 x

Sample Size

The 98% confidence value is used in the DWELLING YIELD programs (programs
3, 4 and 5) to derive a high and low value for each yield value calculated
by the BREAKDOWN subprogram. The high value is the mean plus the 98%
confidence value and the low value is the mean minus the 98% confidence
value.

Step Three - Grades 1-12 Immigration Prediction

1.12 grade
students
net
inmigratior

DWELLING YIELD A (Program 3) calculates the number of new students that
would result from new dwellings being occupied. The input data consists
of:

1. The estimated number of new dwellings by dwelling type by year
(the output from the LAND YIELD program, Step One);

2. The high, most likely and low yield value for each grade level,
1 to 12 by dwelling type (the output from the CLEANUP/BREAKDOWN
program, Step Two).

The three yield values for each grade level and dwelling type are multi-
plied times the three estimates for the number of dwellings by dwelling
type for each predicted year:



high yield value by
grade by dwelling
type

most likely yield
values by grade by
dwelling type

low yield value
by grade by
dwelling type

high estimate of new
dwellings by dwelling
type

most likely estimate
x of new dwellings by

dwelling type

low estimate of new
x dwellings by dwel-

ling type

high # of students
by grade by dwel-
ling type

most likely # of
students by grade
by dwelling type

low if of students
by grade by dwel-
ling type

Next, the high, most likely and low values are IsruMmed across dwelling-types.%

In the case of Morgan Hill, where two types wore used:

high number of 1-12 high # of 1-12 students high estimate of #

students p/single x p/mutiple family =3 of 1-12 grade students

family dwelling dwelling to immigrate in given yr.

most likely # of 1-12
students p/single
family dwelling

low number of 1-12
students p/single
family dwelling

most likely # of 1-12
students p/multiple
family dwelling

low number of 1-12

x students p/multiple
family dwelling

most likely estimate of
1-12 grade students to
inmigrate in a given yr.

low estimate of # of
1-12 grade students to
immigrate in a given yr.

The output consists of a high, most likely and low estimate of the number of

students in grades 1 to 12 to migrate into the district in any given year.
These values then become the input variable V 5.0 Net Migration for Step Six,

The Denham Enrollment Simulation Program.

Figure 4 shows the yield value input data for grades 1-12 derived from the

SPSS breakdown program. Dwelling type 1 refers to single family dwellings
and type 2 refers to multiple family dwellings.

Figure 5 shows one year's projected number of new students in grades 1-12

based on the construction and occupancy of between 300 and 650 single family

and 50 and 350 multiple family dwellings. The calculations indicate a 987.

probability that the new student inmigration will fall between the high and

low figure in each grade level.
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Ste Four Grade K Inmigration Prediction

IC grade

students
yield per
dwelling

Humber o
new
dwelling
units

Program #4

Dwelling
Yield "B"

K grade
students
net in-
migration

The Dwelling Yield B program, computer program number four, calculates
the number of new grade K, students that would result from new dwellings
being occupied each year of the simulation. The input data is the same
es was used in the Dwelling Yield #1 Step Three, except that new. housing
data is needed each year for 5 years prior to the first predicted year.
Yield values are needed for six age groups:

1. birth to one
2. one to two
3. two to three
4. three to four
5. four to five
6. five to six

The yield values for the Morgan Hill study are shown in Figure 6. The
high, medium and low predicted number of new children by age group by

each year of the prediction study plus five years priot to the first
predicted year is shown in Figure 7.

Children born 5 years prior to the predicted year who inmigrated into
the district in the ensuing five years must be summed. If, for example,
the predicted year was 1985, the formula for predicting the number of K
students other than those born in the district (those born in the district
will be added to the total in Step Six) who were entering the school
system that year would be:

0-1 yr.
olds who
inmigra-
ted in
1980

1-2 yr.
olds who
inmigra-
ted in
1981

2-3 yr.
olds who
inmigra-
ted in
1982

3-4 yr.

olds who
inmigra-
ted in
1983

4-5 yr.
olds who
inmigra-
ted in
1984

5-6 yr.

olds who
inmigra-
ted in
1985

Total # of
K students
entering the
district in
1985
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13.1.-age

children
who-in-
migrated + 1-2. age

children
tato I.n7

migrated + 2-3 age
btldien
Who DI-
migrated +

prediction
year -5

prediction
year -4

prediction
year -3

3-4 age .

children
who in-
migrated + 4-5 age

children

migrated +

.25-

5-6 age
children
who in-
migrated

prediction prediction prediction

year -2 year -1 year

The number of children in each of the six age groups is calculated by

multiplying a yield value for that age group times the number of new
dwellings:

yield per dwelling by number of new dwellings
age group (output of x (output of Step One)

Step Two)

number of children
each of six age
groups

The output consists of a high, most likely and low estimate of the number

of children to be available for grade K each year of the simulation because

of inmigration. These values are the input variables V 4.0. Net Preschool
Migration to the Denham Program, program 6.- The output for the Morgan
Hill Unified School District study is shown in Figure 8.
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Step Five - Total Numberi Child-Bearing Females Prediction

child
bearing fe
males yield

107#"1171:4

Number o
new
dwelling
units

The Dwelling Yield C program, computer progrma 5, calculates-the total number of
child-bearing aged females living in the district during the prediction years.
Females fall into six age groups;

1. 15-19 years
2. 20-24 years
3. 25 -29 YVArs.

4. 30-34 years
5. 35-39 years
6. 40-44 years

Input for Step Five consists of:

Input #1 the high, most likely and low number of dwellings, by dwelling
type, existing as of December in the first predicted year, minus two
years.

Ineut #2 the estimated number (high, most likely and low) of new dwellings,
by dwelling type, by year (output of Land Yield Program, Step one.)
These values are required for the base year of the prediction study and all
other years, except the last five years to be predicted.

input #3 the estimated high, most likely and low yield values, by female
age group, by dwelling type (output of Step Two).

The first calculation in Step Five provides estimates of the total number of
dwellings, by type, expected to exist in the district in each of the prediction
year: ;. This is achieved by adding Input #1, and Input #2 sequentially.
Fliflre 8a offers the formula for predicting the total number of dwellings if
the predicted year was 1976 and the base year was 1974.

lhe second calculation in Step Five provides estimates of the total number
vi child-bearing aged females, by age group, by dwelling type, living in the
di ;t.rict in each of the prediction years. This is achieved by multiplying the
ouiput of the above calculation (total number of dwellings, by type, existing
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in the district in each prediction year) by Input #3 (estimated yield values
by female age group, by dwelling type.) Figure 8b offers the formula for
predicting the total number of 25-29 year old females living in the district
if the predicted year is again 1976.

Once the total number of females, by age group, by year, by dwelling type
is calculated, dwelling typo totals can be summed to provide input for
Step Six.

(The high, medium and low predicted number of single family and multiple
family dwellings and the high, medium and low predicted number of females
in each of the six age groups for the base year of the Morgan Hill study
are shown in Figures 9 and 10.)

Step Six - Enrollment Projection

1-12 grade
students
net in-
migration

K grade
students
net in-
migration

Toti1 num-
ber child-
bearing
females

Program #6

Enrollment
Prediction

DISTRICT
ENROLLMENT

DATA

HEALTH
DEPARTMENT

DATA

PREDICTED
ENROLLMENT, BY
GRADE, BY YEAR

As shown above, input 4nto the sixth computer program of ENS1M includes:

1. Net inmigration of grade 1-12 students
2. Net Immigration of grade K students
3. Total number of child-bearing aged females
4. School district enrollment data
5. County Health Department data
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Specifically, school district enrollment data consists of:

1. The number of children in each grade of the public schools at
the beginning of school in the base year (the latest year in
Which data are available).

2. The number of potential kindergarten children or first graders
who will enroll in non-public school in each year of the
simulation.

3. Net transfer to non-public school during the previous year and
grade, estimated for each grade level of each year of the
simulation. e

4. Estimates for each year of simulation of the proportions of
students in each grade who were retained in grade at the end
of the previous year and who will remain in that grade level
for another year.

5. Percent of students who are dropped from the rolls beeauEe of
death or institutionalization during the previous year and
grade, estimated for each grade level of each year of the
simulation.

6. Estimates for each year of simulation of percents of students
who dropped out of school from grades sevenfthrough eleven the
previous year.

Health department data consists of:

1. The number of allocated births in each of the four or five years
previous to the base year, depending on whether kindergarten or
first grade is the first grade level to be predicted. This
assumes that figures for the base year are not available and must
be predicted.

2. The number of deathr associated with these births during the
first year of life.

3. The number of live births for each 1,000 females in each of six
age groups five or six years previous to the year to be simulated.
Separate estimates of this variable are required for each year
()i- the simulation except those for which birth records are available.

4. file percents of preschool deaths for the births estimated using
above variable and input from Step Five (total number of child-
bearing aged females).

When establishing variable items (enrollments items 2
through 6 and health department items 3 and 4), user must analyze data
three to five years back and establish a mean, a high and low which are
usually on standard deviation above and below the mean. (Step Six
requires a high, most likely and low value for each estimate.)



33

IV. USE OF THE ENSIM MODEL - Summary of Steps and Verification

The accuracy of a 15 year school enrollment prediction using the ENSIM Model
will depend on a multitude of factors, any of which is capable of producing a
sizeable error factor. Listed below is a series of steps to assist the user.
Most important are those steps that deal with the verification of data. After
each preliminary computer run, the output should be checked for accuracy and
reliability. It is strongly recommended that the first two predicted years
be years for whiCh data already exists.

Step A - "Data Gathering"

Data collection forms for all computer programs, except those for the
MS/CLEANUP program, are provided in Appendix B. Figure 11 presents a
worksheet that will be helpful in collecting past enrollment data. A minimum
of four years of past data is needed so that certain trends can be ascertained.
Most important of these trends are those thatdeal with student mobility.
The worksheet begins with the number of students enrolled in a grade level
as of December 1. This figure, which is the tentative enrollment in the next
grade in the next year, is then modified by new students, transfer of students,
retentions in this grade and from the next, transfers to special classes or
schools (special education or continuation school), and dropouts. This
data is collected for each grade level for at least four years.

Values"

Run CLEANUP/Breakdown program to determine thz yield values. The ctInsus data
is, of course, best if it' has been collected in the district under study.
11,,wever, if this isn't possible, census data from a nearby district with
similar characteristics will be better than none at all.

Stu C - Determine Number of New Dwellinss

Run Land Yield program to determine the number of new dwellings by dwelling
type, for each year of the simulation.

Step - Verify Dwelling Number and Yield Values

This is perhaps the most important step in the ENSIM Model. If mistakes have
been made in Steps 1 through 3, no amount of correction or adjustment will
improve the prediction accuracy.

Step E - Run Dwelling Yields A, B and CSgasmils2IEwaTLLL.2iud2)

These programs should be run at approximately the same time. Check output
against enrollment worksheet. The grade K and grades 1-12 dwelling yield
values should be close to the new student values on the worksheet. (Appendix B

provides data collection forms.)
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Figure 11
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Step F Test Run Enrollment Prediction Program (Computer Program 6)

If the 'Number of Years" variable in program 6 is set for 15, a trial run of
two or three years can be made by setting the time estimate on the JOB card.
to 20% of-the time required. fora fifteen year-prediction. (.4 minutes were
used.iwthe test run.) In this way, all input data will be listed, as will
the predicted enrollment by grade level for the first two years.

Compare each grade level's actual enrollment with the predicted enrollment.
If the actual enrollment value falls outside the 95% confidence limits of
the predicted value, four sources of errors exist:

1.

2.

Incorrect yield values,
Incorrect number of new dwellings occupied
Inmigrating Students may be enrolling in private schools or no schools

Incorrect student mobility .data involving retentions, dropouts and
transfers to special classes

Step H - Run Enrollment Prediction Program (Computer Program 6)

V. USE OF THE ENS IM COMPUTER PROGRAMS

The computer programs used in the ENSIM Model have been tested and used on an
IBM 360/67 computer located at the Stanford Center for InfoLmation Processing
at Stanford University. The programs are written in Fortran IV, level H
language. Execution time and compiler for, each of the programs are shown below: 4k.

Program

LAND YIELD (#1)

CLEANUP/
BREAKDOWN1#2)

DWELLING YIELD A (#3)

DWELLING YIELD B (#4)

DWELLING YIELD C (#5)

ENROLLMENT PREDICTION (#6)
(compile and linkedit)

r.NLoLLMENT PREDICTION (#6)
(L.) year prediction)
(executive only)

Compiler

Watfiv

Fortran/
SPSS

Execution Time

.06 min.

3.00 Min. (Approx)
1.12 min.

Watfiv .05 min.

Watfiv .04 min.

Watfiv .03 min.

Fortran/ 1.13 min.
level H

2.40 min.

A descriptidh of programs 1, 3, 4, 5 and 6 as well as tht:ir required input

follows. Although it is not possible to list the actual SPSS Breakdown
program, the SPSS control cards are listed for the readers' understanding

of Step Two of the ENSIM Model.
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R
A
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N
A
M
E
:

D
W
E
L
L
I
N
G
 
Y
I
E
L
D
 
#
A
,
 
;
k
3
 
G
r
a
d
e
s
 
1
-
1
2
 
p
r
o
j
e
c
t
i
o
n

I
n
p
u
t
 
A
 
a
t
a

G
a
r
d
s

F
o
r
m
a
t

C
a
r
d
 
a
n
d
/
o
r

V
a
r
i
a
b
l
e
 
n
a
m
e

D
e
s
c
r
i
p
t
i
o
n

C
a
r
d
 
I

(
2
0
A
4
)

T
i
t
l
e
 
c
a
r
d

S
c
h
o
o
l
 
d
i
s
t
r
i
c
t
 
n
a
m
e
,

C
a
r
d
 
2

(
5
1
2
 
1
4
)

C
o
n
t
r
o
l
 
c
a
r
d

N
G
R
A
D
E

N
u
m
b
e
r
 
o
f
 
g
r
a
d
e
 
l
e
v
e
l
s
 
t
o
 
b
e
 
p
r
e
d
i
c
t
e
d
.
:

1
2
 
y
e
a
r
s

m
a
x
i
m
u
m
.

N
Y
E
A
R
S

N
u
m
b
e
r
 
o
f
 
y
e
a
r
s
 
t
o
 
b
e
 
p
r
e
d
i
c
t
e
d
.

N
o
 
l
i
m
i
t
a
t
i
o
n
.

N
 
T
Y
P
E

N
u
m
b
e
r
 
o
f
 
d
w
e
l
l
i
n
g
 
t
y
p
e
s
.

5
 
t
y
p
e
s
 
m
a
x
i
m
u
m
.

N
A
R
E
A

N
u
m
b
e
r
 
o
f
 
s
t
u
d
y
 
a
r
e
a
s
.

3
0
 
a
r
e
a
s
 
m
a
x
i
m
u
m
.

'
P
U
N
C
H

0
0
 
=
 
n
o
 
p
u
n
c
h
e
d
 
o
u
t
p
u
t
.

0
1
 
=
 
p
u
n
c
h
e
d
 
o
u
t
p
u
t
 
b
y
 
s
t
u
d
y
 
a
r
e
a
.
'

0
2
 
m
 
p
u
n
c
h
e
d
 
o
u
t
p
u
t
 
f
o
r
 
t
o
t
a
l
 
o
n
t
y
»

C
a
r
d
 
3

(
7
.
0
A
8
)

I
Y
E
A
R

G
r
a
d
e
 
l
e
v
e
l
 
t
i
t
l
e
s

T
h
e
 
f
i
r
s
t
 
y
e
a
r
 
t
o
 
b
e
 
p
r
e
d
i
c
t
e
d
.
 
,

G
R
T
/
T
L
(
I
)

N
a
m
e
 
o
f
 
e
a
c
h
 
g
r
a
d
e
 
l
e
v
e
l
.

T
h
e
 
1
 
s
t
 
t
i
t
l
e
 
m
u
s
t
 
b
e

I
 
=
 
g
r
a
d
e
 
l
e
v
e
l
s

p
l
u
s
 
t
o
t
a
l
.

"
T
O
T
A
L
.
"
 
E
a
c
h
 
t
i
t
l
e
 
m
u
s
t
 
t
a
k
e
 
8
 
c
o
l
u
m
n
s
.
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O
G
R
A
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N
A
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E
:

D
w
e
l
l
i
n
g
 
Y
i
e
l
d
 
#
A
,
 
#
3
 
G
r
a
d
e
s
 
1
-
1
2
 
P
r
o
j
e
c
t
i
o
n

(
c
o
n
t
.
)

I
n
p
u
t
 
D
a
t
a

C
a
r
d
s

F
o
r
m
a
t

C
a
r
d
 
a
n
d
/
o
r

V
a
r
i
a
b
l
e
 
N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

C
a
r
d
 
4

C
a
r
d
 
5

C
a
r
d
 
6

C
a
r
d
 
?

(
1
0
A
8
)

(
1
0
X
,
1
2
F
5
.
4
/

1
2
F
5
.
4
)

(
8
X
,
I
2
,
1
X
,

1
2
F
5
.
0
)

(
8
X
,
1
2
)

D
w
e
l
l
i
n
g
 
t
y
p
e
 
n
a
m
e

T
Y
P
1
(
I
)
,
T
Y
P
2
(
I
)

I
 
=
 
d
w
e
l
l
i
n
g
 
t
y
p
e
s

S
t
u
d
e
n
t
 
y
i
e
l
d
 
v
a
l
u
e
s

Y
I
E
L
D
(
/
,
L
,
M
)

a
l
 
d
w
e
l
l
i
n
g
 
t
y
p
e
s

L
 
=
 
2
,
 
t
h
e
 
m
e
a
n
 
a
n
d

c
o
n
f
i
d
e
n
c
e
 
i
n
t
.

M
 
=
 
g
r
a
d
e
 
l
e
v
e
l

H
o
u
s
i
n
g
 
D
a
t
a

A
R
E
A
(
L
)

L
 
=
 
n
u
m
b
e
r
 
o
f

s
t
u
d
y
 
a
r
e
a
s
.

H
O
U
S
E
(
J
,
K
)

J
 
=
 
3
,
 
h
i
g
h
,
 
m
e
d
.

l
o
w
 
v
a
l
u
e
.

K
 
=
 
d
w
e
l
l
i
n
g
 
t
y
p
e

E
n
d
 
o
f
 
d
a
t
a

T
h
e
 
n
a
m
e
 
o
f
 
e
a
c
h
 
d
w
e
l
l
i
n
g
 
t
y
p
e
.

E
a
c
h

n
a
m
e
 
m
u
s
t
 
t
a
k
e
 
1
6
 
c
o
l
u
m
n
s

T
h
e
 
f
i
r
s
t
 
v
a
l
u
e
 
i
s
 
t
h
e
 
a
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f

c
h
i
l
d
r
e
n
 
i
n
 
t
h
e
 
f
i
r
s
t
 
g
r
a
d
e
l
e
v
e
l
 
f
o
r
 
t
h
e

f
i
r
s
t
 
d
w
e
l
l
i
n
g
 
t
y
p
e
.

T
h
e
 
S
i
c
o
n
d
 
v
a
l
u
e
 
i
s

t
h
e
 
9
8
6
 
c
o
n
f
i
d
e
n
c
e
 
i
n
t
e
r
v
a
l
 
(
3
 
X
 
t
h
e

s
t
a
n
d
a
r
d
 
e
r
r
o
r
 
o
f
 
t
h
e
 
m
e
a
n
)
.

C
o
m
p
l
e
t
e

a
l
l
 
g
r
a
d
e
 
l
e
v
e
l
s
 
o
n
 
t
h
e
 
f
i
r
s
t
 
d
w
e
l
l
i
n
g

t
y
p
e
 
c
a
r
d
 
t
h
e
n
 
t
h
e
 
s
e
c
o
n
d
 
d
w
e
l
l
i
n
g
 
t
y
p
e
.

S
t
u
d
y
 
a
r
e
a
 
n
u
m
b
e
r
.

L
e
a
v
e
 
b
l
a
n
k
 
i
f

w
o
r
k
i
n
g
 
w
i
t
h
 
t
o
t
a
l
s
 
o
n
l
y
.

T
h
e
 
h
i
g
h
,
 
m
o
s
t
 
l
i
k
e
l
y
 
a
n
d
 
/
o
w
 
n
u
m
b
e
r
 
o
f

n
e
w
 
d
w
e
l
l
i
n
g
s
 
b
y
 
e
a
c
h
 
d
w
e
l
l
i
n
g
 
t
y
p
e
.

R
e
p
e
a
t
 
C
a
r
d
 
6
g
 
H
o
u
s
i
n
g
 
d
a
t
e
l
o
r
 
e
a
c
h

y
e
a
r
 
t
o
 
b
e
 
p
r
e
d
i
c
t
e
d
 
s
t
a
r
t
i
n
g
 
w
i
t
h
 
M
A
R
.

P
l
a
c
e
 
a
 
c
a
r
d
 
w
i
t
h
 
a
 
9
9
 
i
n
 
c
O
l
u
m
n
s
 
9
 
a
n
d
 
1
0

a
f
t
e
r
 
t
h
e
 
l
a
s
t
 
y
e
a
r
'
s
 
b
o
u
s
i
4
 
d
a
t
a
.
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A
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D
W
E
L
L
I
N
G
 
Y
I
E
L
D
 
#
B
,
 
#
4
 
G
r
a
d
e
 
K
 
p
r
e
d
i
c
t
i
o
n
.

I
n
p
u
t
 
d
a
t
a

c
a
r
d
s

C
a
r
d
 
1

C
a
r
d
 
2

C
a
r
d
 
3

F
o
r
m
a
t

(
2
0
A
4
)

(
4
1
2
)

(
2
0
A
4
)

C
a
r
d
 
a
n
d
/
o
r

V
a
r
i
a
b
l
e
 
n
a
m
e

T
i
t
l
e
 
C
a
r
d

C
o
n
t
r
o
l
 
C
a
r
d

N
Y
E
A
R
S

N
T
Y
P
E

N
A
R
E
A

'
P
U
N
C
H

Y
e
a
r
 
t
i
t
l
e

D
e
s
c
r
i
p
t
i
o
n

G
R
T
I
T
L
(
I
)

I
 
=
 
n
u
m
b
e
r
 
o
f

y
e
a
r
s
 
p
r
e
d
i
c
t
e
d

p
l
u
s
 
5
.

T
h
e
 
s
c
h
o
o
l
 
d
i
s
t
r
i
c
t
 
n
a
m
e
.

T
h
e
 
n
u
m
b
e
r
 
o
f
 
y
e
a
r
s
 
t
o
 
b
e
 
p
r
e
d
i
c
t
e
d
.

T
h
e
 
n
u
m
b
e
r
 
o
f
 
d
w
e
l
l
i
n
g
 
t
y
p
e
s
.

T
h
e
 
n
u
m
b
e
r
 
o
f
 
s
t
u
d
y
 
a
r
e
a
s
.

0
0
 
i
s
 
n
o
 
p
u
n
c
h
e
d
 
o
u
t
p
i
t
t
.

0
1
 
I
s
 
p
u
n
c
h
e
d
 
o
u
t
p
u
t
 
b
y
 
s
t
u
d
y
 
a
r
e
a
.

0
4

p
u
n
c
h
e
d
 
o
u
t
p
u
t
 
f
o
r
 
t
o
t
a
l
 
o
n
l
y
.

T
h
e
 
y
e
a
r
 
f
o
r
 
e
a
c
h
 
S
e
t
 
o
f
 
h
o
u
s
i
n
g
 
d
a
t
a
.

S
t
a
r
t
 
w
i
t
h
 
t
h
e
 
M
a
t
 
p
r
e
d
i
c
t
e
d
 
y
e
a
i

m
i
n
u
s
 
f
i
v
e
 
a
n
d
 
c
o
n
t
i
n
u
e
 
t
h
r
o
u
g
h
 
t
h
e

l
a
s
t
 
p
r
e
d
i
c
t
e
d
 
y
e
a
r
.

,
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R
O
G
R
A
M
 
N
A
M
E
:

D
W
E
L
L
I
N
G
 
Y
I
E
L
D
 
#
B
,
 
#
4
 
G
r
a
d
e
 
K
 
p
r
e
d
i
c
t
i
o
n
 
(
c
o
n
t
.
)

I
n
p
u
t
 
D
a
t
a

C
a
r
d
s

F
o
r
m
a
t

C
a
r
d
 
a
n
d
/
o
r

V
a
r
i
a
b
l
e
 
N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

C
a
r
d
 
4

(
1
0
A
8
)

D
w
e
l
l
i
n
g
-
T
i
t
l
e

T
h
e
 
n
a
m
e
 
o
f
 
e
a
t
h
 
d
w
e
l
l
i
n
g
 
t
y
 
e
.

E
a
C
h
 
n
a
m
e

m
u
s
t
 
t
a
k
e
 
1
6
 
c
o
l
u
m
n
s
.

T
Y
P
1
(
l
)
,
T
Y
P
2
(
I
)

I
 
a
 
d
w
e
l
l
i
n
g
 
t
y
p
e
s

C
a
r
d
 
5

(
1
4
F
5
.
4
)

Y
i
e
l
d
 
V
a
l
u
e
s

Y
I
E
L
D
(
I
,
L
,
M
)

I
4
1
1
 
d
w
e
l
l
i
n
g
 
t
y
p
e
s

S
i
x
 
a
g
e
 
g
r
o
u
p
s
 
v
a
l
u
e
s
 
m
u
s
t
 
b

u
s
e
d
.

T
h
e
 
m
e
a
n

a
n
d
 
c
o
n
f
i
d
e
n
c
e
 
i
n
t
e
r
v
a
l

f
o
r
.
t
4
 
f
i
r
s
t
 
a
g
e

g
r
o
u
p
 
f
o
r
 
e
a
c
h
 
o
f
 
t
h
e
.
d
w
e
l
l
i
n
g
 
t
y
p
e
s
 
i
s

f
o
l
l
o
w
e
d
 
b
y
 
t
h
e
 
s
e
c
o
n
d

a
g
e
 
g
r
o
U
p
 
c
a
r
d
,
 
e
t
c
.

L
 
a
 
2
,
 
m
e
a
n
 
a
n
d

c
o
n
f
i
d
e
n
c
e
 
i
n
t
,

M
 
a
 
6
,
 
a
g
e
 
g
r
o
u
p
s

C
a
r
d
 
6

(2
0A

4)
A
r
e
a
 
T
i
t
l
e

T
h
e
 
s
t
u
d
y
 
a
r
e
a
 
t
i
t
l
e
 
o
r
 
n
u
m
b
e
r
.

I
f
 
s
t
u
d
y

a
r
e
a
s
 
a
r
e
 
n
o
t
 
b
e
i
n
g
 
u
s
e
d
 
p
u
n
c
h
,
 
i
n
 
"
D
I
S
T
R
I
C
T

T
O
T
A
L
 
"
.

C
a
r
d
 
7

(
A
2
,
1
X
,
I
4
,

H
o
u
s
i
n
g
 
D
a
t
a

1
2
F
5
.
0
)

P
R
E
D
(
L
)

L
 
=
 
y
e
a
r

T
h
e
 
y
e
a
r
 
o
f
k
t
h
e
d
a
t
a
 
i
n
 
r
e
l
a
t
i
o
n
 
t
o
 
t
h
e

n
u
m
b
e
r
 
o
f
 
y
e
a
r
s
 
t
o
 
b
e
 
p
r
e
d
i
c
t
e
d
.

T
h
e
 
f
i
r
s
t

Y
E
A
R
(
L
)

L
 
=
 
n
u
m
b
e
r
 
o
f

p
r
e
d
i
c
t
e
d

y
e
a
r
s
 
+
5

A
R
E
A
(
I
A
)

L
A
 
a
 
n
u
m
b
e
r
 
o
f

s
t
u
d
y
 
a
r
e
a
s

y
e
a
r
'
s
 
d
a
t
a
 
w
o
u
l
d
 
b
e
 
l
a
b
e
l
e
d
 
4
.
5
.

T
h
e
 
a
c
t
u
a
l
 
y
e
a
r
 
t
h
e
 
d
a
t
a
 
r
e
l
a
t
e
s
 
t
o
,

T
h
e
 
s
t
u
d
y
 
a
r
e
a
 
n
u
m
b
e
r
.
:

L
e
a
v
a
 
f
l
a
n
k
 
i
f

w
o
r
k
i
n
g
'
w
i
t
h
 
d
i
s
t
r
i
c
t
 
t
o
t
a
l
s
 
o
n
l
y
.
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K
 
p
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(
c
o
n
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.
)

I
n
p
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t
 
D
a
t
a

C
a
r
d
s

F
o
r
m
a
t

C
a
r
d
 
a
n
d
/
o
r

V
a
r
i
a
b
l
e
 
N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

C
a
r
d
 
7
 
c
o
n
t
i
n
u
e
d
.

C
a
r
d
 
8

(
8
X
,
I
2
)

H
O
U
S
E
(
J
,
K
)

J
3
,
 
h
i
g
h
,
 
m
e
l
t

a
n
d
 
l
o
w
 
v
a
l
u
e
,

K
 
=
 
d
w
e
l
l
i
n
g
 
t
y
p
e
.
'

E
n
d
 
o
f
 
d
a
t
a

T
h
e
 
h
i
g
h
,
 
m
o
s
t
 
l
i
k
e
l
y
 
a
n
d
 
l
o
w
 
n
u
m
b
e
r
 
o
f
 
n
e
w

d
w
e
i
l
i
n
g
s
 
b
y
 
e
a
c
h
 
d
w
e
l
l
i
n
g
t
y
p
e
.

R
e
p
e
a
t
 
C
a
r
d
 
7
0
 
H
o
u
s
e
 
d
a
t
a
 
f
o
r
 
t
h
e
 
n
u
m
b
e
r

o
f
 
y
e
a
r
s
 
t
o
 
b
e
.
 
p
r
e
d
i
c
t
e
d
 
p
l
u
g
 
5
.

P
l
a
c
e
.
a
 
c
a
r
d
 
w
i
t
h
 
a
 
9
9
 
i
n
.
c
o
i
u
m
n
s
 
9
 
a
n
d
 
1
0

a
f
t
e
r
 
t
h
e
 
l
a
s
t
 
y
e
a
r
s
 
h
o
u
s
i
n
g
 
d
a
t
a
.

R
e
p
e
a
t
 
c
a
r
d
s
 
6
,
 
7
 
a
n
d
 
8
 
f
o
r
 
e
a
c
h
 
s
t
u
d
y
 
a
r
e
a
.
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r
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r
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F
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r
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)

(
4
1
2
8
'
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r
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c
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b
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CIOSSARY OF TERMS

Alte, .ative Growth Patterns. Alternative ways land will be developed which
take into account specific uses of land as they have been defined by differing
public development policies. These may include existing zonings of
govecnmental agencies, proposed general plans, or a combination of both.
Alternative growth patterns, or land use alternatives, are conveyed as
both a political development decision and, for purposes of mathematical
analyais, a "number of acres available for develo pment" value (t.e., land
use alternative .A = existing zoning....land use alternative A = "number of
acres available for development" under existing zoning) .

Base Year. The first year predicted, minus one. If, for example, the enroll-
ment projection was being done for the years 1977 through 1993, the base year
would-be 1976.

.EREAKDOWNsuh-Pragram. The sub-program of the Statistical Package for the
Social Sciendes (SPSS, 1970) used to calculate dwelling yield values from a
1007. census (see page 17).

CLEANUP program. A computer program designed to prepare BREA census
data for use in the Enrollment Simulation Program.. CLEANUP. change 11 alpha
characters to blanks, removes all cases where the dwelling unit is vacant,
identifies those cases where the family has moved into a new dwelling in the
last two years, sums the number of children in each age level from 1-17, and
places females in six groups according to age. Other data passed on by
CLEANUP include tithe tract, area and block number, number of persons living
in the dwelling, type of dwelling, race of occupant, age of dwelling, length
of time lived at present address and total family income (see page 17).

Control Cards. The cards setting the parameters for a computer run and
stating the desired output. Examples can be found in Section V, Descriptions
of the Programs (see page 36-50).

Critical Development Factors. Those factors which are considered, by staff
and citizerW land use committee, to be pivotal in determining the type and
rate of growth in a study area. Critical development factors might include
construction of flood control facilities, new roads that provide better access
to a particular area, changes in zoning, installation of water treatment
facilities and proposed subdevelopments (see page 8).

Data Coll:ction Forms. Forms, shown in Appendix B , used for collection of
data for all computer programs except SPSS/Cleanup.

Denham Model. A probabilistic school enrollment model using Monte Carlo
computer simulation. The enrollment model was developed by Dr. Carolyn H. Denham,
California State University, Long Beach.

Development Trends. The prevailing tendencies in residential construction
which can be identified as a composite of one or more of the following factors:
recent residential construction activity; proposed new developments; annexation
or rezoning which imply development in the near term; and local government
policies with a clear implication for development (either as stimulants or
inhibitors of development). fee page 7).



52

Dwelling Unit Tm. Up gories of dwelling unit types may be used in
land use study: (1) s gle family; (2) 2-4 units; (3) duplex; (4) 5+ units;
(5) apartments; (6) no ile homes and townhouse/condominiums. In Morgan Hill
laud usu study, two sate cries of dwelling types were used: (1) single family
dwellings; and (2) multiple faeerdfllings.

DuelliSitiesDUD. The number of dwelling units permitted per acre
under a specific zoning policy (see page 14).

Dwettirroams.
PROGRAM # THREE "Dwelling Yield #A": computer program designed to calculate

net inmigration of students 1-12 (grades). -See page- 18.

PROGRAM # FOUR "Dwelling Yield #B": computer program designed to calculate
net inmigration of students K (grade). See page 22.

PROGRAM # FIVE "Dwelling Yield #C": computer program designed to calculate
total number of females aged 15-44 (see page 27).

Enrollment Worksheet. Worksheet provided in Appendix B for collecting past
enrollment data in a district.

ENSIM Model. Enrollment simulation model comprised of six computer programs.

Fertility Rate. Number of live births per each 1,000 females between the ages of
15-44.

General Plan. A general policy statement reflecting desired future land use or
development.

Growth Rate Estimates. Ec.timates made by citizens' committaa and staff of the
percentage of vacant land in a study area to develop. Estimates are based on
subjective appraisals of the development factors that will affect a specific
study ar-a and on a general knowledge of the district's growth history (see
page 9).

Inmigration Data. Calculated or estimated data concerning the number of people
coming into an area at a given time. Inmigration data is needed for Step Six
of the ENSIM Model (see pages 18 and 22).

Land Yield Program. Computer program #1 used to predict the number of future
dwelling units to be constructed at a given time in a given study area (see
page 7).

MFD. Multiple family dwellings.

Multi-Variable Projection Method. Method of projecting enrollments through
analysis of many variables, both internal (within the district) and external
(such as land use and legal-political-economic considerations), different from
the trd,iiiional, short-term progressive method.
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98% Confidence Interval. Three standard errors of the mean

standard deviation
98% confidence w 3 x sample sine

(see page 18).

"Number of Years" Variable. The number of years that the simulation run will
project- -can range from 1 to 15.

Primary Input. Unprocessed, raw data; four types are required for the ENSIM

I) Land use data dicta produced by the -land- use study whid goes
through intermediate steps before entering the Denham. Model (see
page 7).

2) School district census data: district census data which goes
through some intermediate steps before metering the Denham Mdel
(see page 17).

3) School district enrollment data: district enrollment data directly
entering the Denham Prediction Model (see page 32).

) County Health Department data: County Health Department data directly
entering the Denham prediction model (see page 32).

Probabilistic Input. Inexact data, either calculated or estimated, which
is within a high and low range 98% of the time.

SFD. Single family dwelling.

Simulation System. A "what if" method of simulating new situations by introducing
new variables to established set of constants.

SPSS. Statistical Package for the Social Sciences (1470), Version 5.00 used
for analysis 100% census conducted within the seven elementary districts of the
East Side Union High School District in Santa Clara County, California (see
page 17).

Study Area. An area within a school district where development will be
influenced by a unique set of critical development factors and Which contains
certain physical characteristics that distinguish it in some way from its
surroundings; 30 study areas maximum in the ENSIM program (see page 9).

SubpoZulation. Those persons living in a specified dwelling type.

Yield Value. Average number of, persons (1-12 students, K students, adult
females) per dwelling type.



:-/PPENDaiX

A CASE STUDY MORGAN HILL UNIFIED SCHOOL DISTRICT

Morgan Hill Unified School District, located in the southern portion
of Santa Clara County, has recently developed a long-range master plan
for school facilities and program. An important aspect of this
process was the assessment of future growth in the district,- so that
adequate facilities could be planned for students immigrating into
the district. To provide this growth information, a Land Use Sub-
committee was fermed:_composed of member of the larger, Citizens
Planning Committee. The subcome:tee, in conjunction with staff
from Project Simu School anA the Planning Resources Office (PRO),
a department of the Santa Clara County Office of Education,
developed a procedure for projecting future development, and thus
assessing future needs.

The method for development projection was an evolutionary process.
At the time the effort was begun, there was no clear idea of the
necessary steps, or even their order. Only the output of the study
Was Stated in certain termsan estimate of the number Of new dwelling
units that could be expected in the district five, ten, and fifteen
years hence.

ItshailId be pointed out that the reasons for developing this rather
sophisticated procedure was that no reliable estimates of future growth
in Morgan Hill were available. The Santa Clara County Planning
Department, whose past growth estimates for the south county have
been wide of the mark, did not feel.that their current projections
accurately reflected what the future held for the Morgan Hill area.

The technique the Planning Department has traditionally used for
other, more urbanized rPgions of the county preyed to be inappropriate
for what is essentially a rural area. Furthermore, even those
projections which were available had been done for incorpor'ted cities
and planning areas which did not correspond to school district
boundaries. Indeed, they were not even close.

The case study that follows provides descriptions of both the successes,
and shortcomings of the Morgan Hill land use study. While Morgan Hill
Unified School District is, like all school districts, unique unto itself,
it is hoped that the information outlined in the following pages will
afford the reader some insight into the monumental task of predicting
what the future holds.



56

DIVISION 1

DEMOGRAPHIC STUDY

1,1 Decial Characteristics of the District,

1.1.1 Unified in 1966, Morgan Hill Unified School.. District covers about
300 square miles of land areajweVween the Santa Cruz and Stanislaus
county_linesik_. The nerthereheOndeti is Metcalf and Bekaa g0446
north ofCoyote." rne-southern boundary-is' thurch-kwenue-halfwy
between San. Martin and Gilroy.

This area includes about ten square miles within the city limits of
Morgan Hill and about 25 square. miles which has already been annexed
tothe city ofianJosec_11%e balance, APproxiwate4.265.sgeate miles,
lies in unincorporated -portions of the County:of SantaClara4 -Half
of the district is in San Jose's sphere of influence, with most of the
remaining falling in that of Morgan Hill's. Though the district
accounts for only 1.5% of the county's total population, it .comptises

23% of the county's land area.

Although the major portion of the district lies within the jurisdic-
tion of the county, its control over urbanization-should not be
assumedifirst. because annexations frequently take place prior to
the development of land; and second, because the county has adapted
urban development policies which defer development proposals to the
cities whose "sphere of influence" covers the area. One major

exception exists, however. County land in the agricultural zones
will allow residential lots of 2.5 acres. Since most of the county
land in the district is so zoned, the land could fully develop in

this manner with no control exerted by the cities.

Currently there is a great deal of "ranchette" development in the

district, and its occurrence has already caused concern that the
dominant land use will eventually be these two and one-half acre

residential units.

The boundaries of Morgan Hill Unified School District are not coter-
minous with any other jurisdiction's limits. On the south, the
boundary is close to, but not coincident with, the sphere of influence

line between Morgan Hill and Gilroy (see Map 2). Since this line
represents the mutually agreed line over which neither city will

annex, there is good reason to make these boundaries coincide someday.

A large portion of San Jose's area is in one ownership (Oceanic
Properties) and is being considered by the San Jose City Council for

approval of a 7,000± person community.

1.1.2 Land features and transportation routes have an important influence
on both school administration and pupil conveniences. Map 3

illustrates these major environmental characteristics. The school
district encompasses a long, flat valley, the narrowest point of
which is approximately one mile and lies at its northern-most
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extremity. The valley is bordered by foothills of the coastal range
on the west and the Diablo range on the east. Lakes and creeks abound
in these foothills and provide exten,ive recreational opportunities
for district residents, as well as residents of the entire Bay Area.
Some valleys in these foothills are level enough to support small
clusters of homes.

The steepness and irregularity of the foothills prohibit any but
infrequent narrow, winding roads. Virtually all traffic traversing
the district in a north-south direction must use valley floor
highways. A major expressway (Santa Teresa) is under construction
along the west side of the valley, and a new freeway has just been
completed along the middle of the valley, from mid-district to its
southern extremity. The northerly extension of the freeway to San
Jose and U.S. 101 is projected for 1980. A railroad line runs ,

generally along the old Highway 101. The railroad line and Highway
101 gave rise to the major urbanization elements which have developed
alongside.

With one exception, the district's schools are located on the valley
floor, most of them in close proximity to Highway 101. Public
recreation facilities are few and widely scattered.

1.1.3 The district's "city" is clearly Morgan Hill. As mentioned earlier,
San Jose's city limits extend into the district's northern half, but
the development there is predominantly suburban in character. Near
the southern boundary of the district is the unincorporated community
of San Martin, whose origins date back as early as those of Morgan Hill.

The entire valley was, in the late 1800's, entirely devoted to
farming and grazing. Now urban uses are either scattered along the
main traffic arteries, nestled near the two main communities, or
clustered around an outlying resource point or an amenity highlight.

Although comprising only 1% of the county's total land area, the city
of Morgan Hill contains the largest amount of land currently devoted
to urban uses (see Table I-A). San Jose's portion, although eight
times the size of Morgan Hill, is far behind in urban uses.

As seen on Map 4, Existing Land Use, there are three large concentra-
tions of residential uses: south of Bernal Road in Los Pascos; central
Morgan Hill; and adjacent to Anderson Lake (Jackson Oaks-Holiday Lakes).
There are, however, smaller concentrations scattered throughout the
valley that can be expected to grow in number and size. Especially
significant is the agricultural and re,;idential category where the
so-called "ranchette" development is occurring. Most of this develop-
ment occurs east of Monterey Highway, with large amounts beginning to
encroach upon the agricultural area in San Martin.

Despite relatively rapid growth in the past several years, the great
majority of the district retains i rural atmosphere. What will
happen to this tranquil setting? Perhaps: an initial answer can be
seen in the zoning regulations currently held by the district's three
primary governing bodies. Table summarizes the population growth
that could result were development to occur according to current zoning.
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TABLE I-A

\i'lrgan Hill Unified School District
Existing Land Use Acreages (1972)

Land Use Cate gory

Acres

City
of

Morgan Hill

City '

of

San Jose

Santa Clara
County

(unincorporated) Total

Low Density Residential 865 125 1,160 2,150

Medium Density Residential 20 20 5 45

Commercial 50 0 25 75

Industrial 105 5 190 300

Vacant Urban 490 45 335 870

Public Buildiugs 95 0 20 115

Parks and Open Space 214 11 12,570 12,795

Agriculture 1,190 2,720 7,990 11,900

Non-Urban Open Space
(Lakes and Reservoirs) 5 320 695 1,020

Forest and Brush 1,650 11,900 149,780 163,330

i
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TABLE .1-B

NOrgan. Distr rt
Zoning Acreages and Population Capacity of Zoning

Jurisdiction Category Acres

Net

unitsiacte) Population

City -12-1 2,362 .5 32,130
R-2 1.7 10 45

ot R-3 483 16 19,000
R-4 64 16 2,500

Morgan Hill- R-E 338 1 860
RPC 590 1.45 2,175
PUD 243 5 1,600

Total 58,310

City. R-1 17,436 2 96,960.
of R-3-B, R-3-C 21

_

10 500
San Jose Total 97,460

Santa Clara R-1 30 8 650
County Mil /low den.

."1
10 50

(unincorporated) residiagric. 65,000" .4/.13 21,7504

Total 25,650

School Distrie-t Total 181,420

I - Net density in dwelling units per acre.

2 - 17,500 acres is of less than 10"' slope, remaindr-r reater than 107 slope.

3 - Density on land less than 10? slope: 0.4; on land greater than 10L slope:
0.1 (average).

4 - Population calculated on 17,500 acres of less than 10% slope and on 10,00(1
acres of land greater than 10Z slope.



The, total population for all zones would be over_180000 with the
largest number residing iv San Jose (97,460). Table shows the
major portions of urbanization shifting from the southern to the
northern part of Morgan U111 Unified-School District.

-Map 5, zoning eoutpositc, shows, however, that the district's pattern

_ dewaopment ts_stui -one of wide dispersion... Approximately 20.000L__
_ __tteres cif, land Ats.0 tont,d, 4,4 .anotiter_653iGoo_actres zoned_ far an _

even lower residential density. Jo the other hand, only 582 acres are
zoned for hiih denaity. In Sane Jose's sPhere of influence,
two very largeTieces of land zoned R-1 flank the Will traffic
arteries (Monterey Highway and the South valley Freeway) on the east
and west. if these areas are developed, the district will face a
large increase of school ago chi dren. (A,proposal to develop the
seAmeut nuar. Lake Anders* was before to an Jose Planning Commission
early in 1974 but was receAtly. withdrawn the developer has indicated
that he intends to tesubmit he propot,a t a Later-date.) What's
mores the district may have to - with a racially unbalanced
population in those areas chore massive busiug is required to achieve
integratiun

In MOrgan t..lphert! Of influenee.the:developMent 'pattern,: as

indicated by zonin pol icy, would have a someWhat more compact
-configuration. However, as iTLicated by the urban service area
-And the population capacity of zoning (Table 1-B), this is a rather-
ambitious:plan whi,74:4cips. over large areas of vacant Laud and
develops arcan far from the center city.

Perhaps more si!Jlificant is the ::onit.:g category, "agriculture and
residential," which, although arny-aring under the heading, Open
Space, would allol? reidential development at a densit) of one
dwell in unit per 2*: At.fei. As m;Intioned above, this is the area
of raw2hette development in which homes are built on 21 acres
with well and s,:ptic tanks. The trund tard ehis type of develop-
ment is up markedly, and should it continue for a few more years, it
will become irreversibly. As a couscqunco, the lard will be too
cut up to support large-scale :.iricultere or major subflivisions. If
the land's sole WW. becomes ranchettc development, the school dis-
trict will forever be cowiftted to husiw; a majority of its student
population.

In the future, the citizens of the ranrhntte areas will be anxious to
find solution!, to problems of ht;alib, transportation and safety. They
will, however, be trapped with too low A tax base to resolve these
problems. There iq :i compensating [actor in this trend. Ranchettes
are appearino. in arta:: of low income and minority families concentra-
tion, thus providing a more balanced socio-economic/ethnic mix in
the schools. The rancbette development pattern eliminates the
nelehborhood school ?s i viable concept, with the consequence that
residents do not have the antipathy toward "busing" found in many
other areaq.
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Though further in the future, a more realistic view of the district's
eventual urban pattern is that which is shown on Map 6, general plan
composite and tabulated on Table I-C. Here a total population of over
325,000 is possible with the major portion appearing in San Jose's
sphere of influence (256,340). Because it is assumed that all land will
be annexed to the city in whose sphere of influence it lies, the county
estimate has been eliminated.

Within San Jose's sphere of influence, low density residential develop-
ment would occur in the Los Paseos area, north of Bailey Avenue along
the proposed South Valley Freeway and between Live Oak and Burnett

Avenues. (This area will probably be fully developed by the end of
1974.) Medium density is indicated for small pockets around Lake

Anderson. This latter development corresponds with the Oceanic
Properties proposal for Lake Anderson which also includes some
commercial and hillside development within the company's holdings
around the lake. However, the general plan composite for San Jose's
sphere of influence can be quite misleading since it contains many
"holes" where no plans have been drawn. These "holes" occur in
unincorporated areas, and in some cases, in areas that have already
been annexed to San Jose. No plan has yet been prepared for these
areas because all land south of San Jose's urban service area (see
Map 2) is within the ten-year urban reserve as defined by San Jose's
Urban Development Policy. These urban reserve lands are to be free
of development for ten years, with'a yearly policy review which could
change their status. As a consequence, the county's general plan was
used to fill in the "holes" in San Jose's plan. As the map indicates,
the county's plan calls for large areas south of Bailey Avenue to
remain unurbanized. This rather ambitious scheme for recreation and
open space development could change drastically if San Jose reverses
its Urban Development Policy, annexes in the area, and prepares its
own general plan for the region.

Within its own sphere of influence, Morgan Hill's general plan would
confine intensive land uses in the commercial, industrial and
residential categories to the level areas of the valley floor.
Industrial uses are called for along the Southern Pacific Railroad
from Burnett Avenue in the north to Church Avenue in the south, and
are confined to the area between the South Valley Freeway and Monterey
Highway, except for a small portion between Monterey(end Santa Teresa
Expressway near Burnett. Commercial uses are spotted around the area,
notably around freeway interchanges and within the business district
of central Morgan Hill: A gradient of densities is prescribed for
residential uses, with medium density along the freeway and Monterey
Highway and, moving toward the hills on the east and west, low
density and then hillside development. Large areas in Hayes Valley
and west of Uvas Reservoir are reserved as watershed areas. A system
of linear open space along the creekside augmented by larger pieces
of parkland, rounds out the plan. :

1.1.4 In 1966, the population of Morgan Hill Unified School District was
11,613. In 1970, it was 15,410;and by the end of 1973, it had
increased to 19,843. The increase between 1966 and 1970 represents
an average annual growth rate of 7.37., while the rate between 1970

and 1973 was 7.47..
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TABLE 1-C

Morgan Hill Unified School District
General Plan Acreages and Population Capacity of General Plan

. _ _

Grosks

Net

Denstty-
Anwellift-

Jurisdiction General Plan Category Acreso units /acre)` Population
4Y

San Jose Hillside/open space* 5,610 0.4 6,295

Sphere Hillsi.ielopen space** 57,890 0.15 17,190

of Low Density* 680 7 12,185

Influence Low Density** 280 2 1,435

Medium Density* 825 16 31,680
Total 68,785

Morgan Hill Hillside/open space* 6,405 2 42,275

Sphere Hillside/open space** 27,472 5 45,330

of Low Density* 5,896 5 94,335

Influence Medium Density** 2,480 10 74,400
Total 256,340

School District Total 325,125

* - Less than approximately 10% slope.

- Greater than approximately 10% slope.
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As mentioned earlier, the district's major popul ion concentration

lies in the area south of Bernal Road in Los Paseos central Morgan
Hill and the Jackson Oaks-Holiday Lakes developments. Scattered
development, most of which is of very low density* occurs throughout
the district with a significant amount around San Martin.

1.1.4.1 Tables I-D, 1-E* I-F, 1-G, and I-H describe some important
population characteristics. The first table indicates that
the district has a larger minority population percentage
than either the county as a whole or the two comparison
cities. Table 1'E shows that a much higher proportion of the
district's families falls into the two lowest income categories
than do either of the comparison jurisdictions.

Comparing the data in Table I-F with the countywide statis-
tics compiled in Profile 170 shows that the district contains
the _same percentage of children under five as the county
average (9.2%), and that it contains slightly more in the
5 to 17 year old range (29.4% for Morgan Hill Unified School
District and 27.47. for the county).

As shown in Table I-C. the district exhibits a significantly
different pattern in housing value and contract rent than
does the county as a whole. Countywide* 3.6% of the owner-
occupied units are valued under $15,000, while in Morgan
Hill Unified, 9.0% are valued under $15,000. In the over-
$35,000 category, the percentages are 23.0% for the county
and 24.3% for the district. In contract rents, the
differences are even more marked. For Santa Clara County as
a whole, 15.9% have rents less than $100, while in Morgan
Hill Unified, 43.97. have rents less than $100. In the over-
$200 category, the percentages are 12.8% for the county and
only 4.8% for the district.
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TABLE I-D

Morgan Hill Unified School District, 1970
Racial Composition and Comparison with Other Jurisdictions

Spanish-
American Negro Other Races

Total
Non-White

Total
Minority

County Average 17.5% 1.7% 4.0% 5.7% 23.2%

Morgan Hill U.S.D. 29.7% 0.3% 6.0% 6.3% 36.0%

Milpitas 16.6% 4.6% 5.17 9.7% 26.3X

San Jose 23.8% 1.77. 4.0% 5.7% 29.5%

TABLE I -E

Morgan Hill Unified School District, 1970
Family Income and Comparison with Other Jurisdictions

Under
$5,000

$5,000-
6,999

$7,000-
_9,999

$10,000-
14,999

$15,000-
24 999

$25,000- $50,000
491999 or more

County Average 10.87, 7.5% 15.8% 30.9% 27.7% 6.4% 0.8%

Morgan Hill U.S.D. 18.9% 10.37. 17.2% 26.5% 21.9% 4.8% 0.47.

Milpitas 9.7% 7.0% 19.2', 29.9% 22.5% 1.4% 0.3%

San Jose 11.5% 7.9% 16.7% 33.7% 25.7% 4.17. 0.4%
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TABLE I -F

Morgan Hill Unified School District, 1970
Age Distribution of Families

Type of Family and Number of Own Children:

Total Families 3,743
Families with own children under 18 years 2,429
Number of children under 18 years 6,074

Children per family (per total families) 1.6

Age Distribution of Children Belonging to a Family:

Under 3 yrs. 3-4 yrs. 5-9 yrs. 10-14 yrs. 13-17 yrs.

324 (2.17)* 911 ( 5.8%)* 950 ( 6.07)*

320 (2.07)* 880 ( 5.6%)* 861 ( 5.57)*

644 (`3.1%)* 1,791 (11.47,)* 1,811 (11.50*

Male 424 (2.77,)*

Female 380 (2.4%)*

Total 804 (5.17)*

* Percent of total population

517 (3.3%)*

506 (3.2%)*

1,023 (6.57.)*
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TABLE I-0

Morgan Hill Unified School District, 1970
Housing Value and Contract Rent

Value of Owner-
Occupied Housing

Percent
of Total Contract Rent

Percent
of Total

Less than $3,000 0.6 Less than $39 5.6

$5,000 - $9,999 2.6 $40 - $79 22.6

$10,000 - $14,999 5.8 $80 $99 15.7

$15,000 - $19,999 13.6 $100 - $149 34.1

$20,000 - $24,999 21.9 $150 - $199 8.7

$25,000 - $34,999 ; 31.2 $200 - $249 3.2

$35,000 or more 24.3 $250 or more 1.6

No cash rent 8.5

100.0 100.0

TABLE 1-H

Morgan Hill Unified School District, 1970
Rooms Per Occupied Housing Unit

No. of Rooms % of Total

1-2 7.0

3 12.8

4 6.9

5 31.9

6 23.1

7 11.0

8 4.

9 or more 2.5
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1.2 Methodology for Analysis and Forecasting_ Future Needs

Figure 1 depicts the land use analysis procedure used to estimate future
development and school enrollment. The analysis procedure was used to
make assumptions about the future, about the development policies of
local governments, and about the development potential of the district.
These assumptions serve as guiding predictions of what the future state
of the district will be. They serve as a f: awork that allows the
district to periodically reassess its assumpLurns in light of actual
performance and changes in public land use policy.

1.2.1 Growth Rates, Trends and Development Potential

Growth rates and trend analysis are common methods of projecting
urban growth and change. In the Morgan Hill study, however, their
application was considered limited; first, because of the area's
small amount of existing development; and second, because of U.:
magnitude of a number of factors capable of causing major changes
in development pattern and rate. However, growth rates and
trends were documented for use in comparing projections based on
other factors.

The first data under analysis was the district's growth history,
summarized earlier in section 1.1.4.1.

Large-scale naps of the school district were provided by the PRO and
together with staff, the Subcommittee entered on these maps all the known
information that was pertinent to development. This included such things
as recent and current development activity, zoning changes, vacant parcels
of land that were being considered for development or which had development
potential because of some local amenity or proximity to essential services
and areas where problems of engineering, politics or finance might inhibit
or delay development.

In this connection, the PRO consulted with the San Jose City Planning
Department regarding development activity in the district and clarified
San Jose's Urban Development Policy, its implications for the district, and
possible changes in this policy in the future. An attempt was made to
meet with Morgan Hill's planner, but because he was without an office while
being moved into new quarters, he could not be reached. The Santa Clara
County Flood Control and Water District was contacted concerning flood
control work in the district, expansion of an existing reservoir and a
proposal for a new reservoir.

The planner coordinating the South County Planning Program in the Santa
Clara County Planning Department was consulted and contact was continued
over a long period of time. Extensive use was made of data and graphic
material that the South County Planning Program had developed.
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In addition, several reports were reviewed which were relevant to develop-
ment in the district. These included Environmental Impact Reports, a proposal
for new waste treatment facilities, and general plans.

It would be appropriate to consult every government agency or large private
concern Which could be undertaking work in or near a district and all govern-
mental bodies whose jurisdiction falls within or near a district and whose
function might affect development. Other examples of these sources, Which were
not relevant for MRUSD would be a regional parks district, mass transit district,
or bridge authority.

Also at this time, the PRO staff began developing several maps showing the
land use, zoning, and general plan policy for the district. This effort consumed
several months and the information gathered on the maps was utilized in later
steps of the process.

Out of all of the data gathered, thirteen critical development factors were
identifieu. One factor judged to be critical, for example, was a proposal for a
5,000-unit development which was currently before the limning Commission. An
environmental impact report, contact with the developer, and information from
the Planning Department having jurisdiction was the data gathered concerning this
factor. Obviously, a development of this size would be watched carefully and
would have a tremendous direct impact on growth, as well as stimulating further
growth because of the available services necessarily installed for the project.
Somewhat more obscure than this, but nevertheless very critical to growth, was
the possibility that the minimum lot size required for construction on unincorporated
land might be raised from 2.5 acres to 5 or even 10 acres. This factor was
important to MHUSD for two reasons. First, most of the district is presently
unincorporated. Second, construction of large custom homes in unincorporated
areas was rather considerable and on the rise. Since the scattered growth that
results from this type of development presents the district with the problem of
not only more school children but children widely scattered that need to be
transported by school bus, this factor was deemed "critical." In similar
fashion, eleven other critical development factors were identified.

1.2.2 Establishment of Study Areas

The district comprises 300 square miles and a great variety of land use
and topographic features. In order to analyze and project the district's
future development, it was felt that the district should be divided into
smaller, more manageable units of land. Another factor that led to this
conclusion was that the data gathered in Step I indicated that most factors
that were critical to development were localized in their impact and did not
affect the entire dis
could be divided into
to their development
subject to the same
time. Where the ar

. Therefore, it was assumed that the district
ler areas which were relatively homogenous in regard

ntial. Development within these areas mould be
es and would take place at approximately the same

efined in this manner was still too large, it was
divided into smaller pieces that were manageable for analysis. The boundaries
for these areas were chosen so that they could be easily identified by someone
"on the ground" who, for example, might be conducting a survey or census of
the area. The result was the establishment of 29 "study areas" ranging in
size from 725 acres to 46,600 acres (this latter area comprising a remote
and mountainous area where little or no development is expected).
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An added benefit that resulted from this approach was that by
projecting development by study area, changes in these localized
development factors which altered the projection in one or a few
study areas would not invalidate the entire projection effort.
Updating the projections in these few study areas would not be as
difficult as redoing the projections for the entire district, with the
end result that the process will be more flexible and adaptable to
changing conditions.

As mentioned sealer, one of the study areas was 46,600 acres. In
fact, two were of that size. Indeed, they contained little more than
rugged hills, scant roads, few amenities to attract significant
development, and, as a result, were all but ignored in the analysis.
In fact, the reason the areas were equal in size was that the maps
used to measure acreage included only the urbanized areas of Santa
Clara Valley and near surroundings. The school district goes far
beyond this into the Diablo Range to the east so its entire ,extent
was not measurable on this map. But the acreage of the district was
known from other sources and from this was subtracted the total of
the remaining study areas to give the size of the two areas together*
and this was merely divided in half. Since the areas are not very
important for the present (or at least their size is not important),
this approximation could be made.

Going further into the setting of the boundary for these two areas
will provide an insight into the problems encountered elsewhere in
the report, in addition to explaining why it was necessary to divide
one unimportant area into two unimportant areas. The boundary was
set coterminus with the sphere of influence between Morgan Hill and
San -Tose. The sphere of influence marks the area within which each
city is allowed to annex and might be regarded as the possible future
boundaries of each city. Since different cities have differing
policies on land development, projections of future development must
consider this as another important development factor. In fact,
this became an implicit "development factor" and resulted in the
grouping of study areas into two groups. One was called "San Jose
Sphere of Influence," the other "Morgan Rill Sphere of Influence."
The sphere of influence then became the overriding ccusideration
in those areas through which it passed.

Other study area boundaries were set, for example, at the ridge line
of a range of hills dividing two flatter areas, down the middle of
a freeway (which is nearly always a barrier to development or a boundary
between different types of development), and in several cases coterminus
with a pipelint or transmission line. The pipeline became a compromise
between two factors. First, the desire to set it at the point where
development was expected to stop in the near term where the flat
land becomes steeper, but which is hard to define and locate. And
second, the necessity to set it where it can be easily located and
described. There was, unfortunately, no identifiable landmark or even
political boundary that was closer than the pipeline and in view
of the possibility that the school district would perform a special
census it was deemed advisable that the boundary be set as clearly as
possible. The pipeline was judged to be close enough and it sure
simplified map work!
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A final word about setting study area boundaries: it was viewed as
important to ensure that a study area be of manageable size and especially
that the development factors be as uniform as possible over the entire study

area. This latter means that it would be difficult to predict a single
rate of growth for an area if two or more factors were at work over,
different parts of the area which might indicate differing development
possibilities. Unavoidably, several conflicting factors may pertain
to the same area and in this case, the possibilities need to be sorted
out as different possible rates. This in fact was a common occurtence
and is dealt with further along in the process. If the same policy
affects more than one study area, even if they are adjacent, they can be
more easily aggregated than they could be further divided later, so it is
best to err on the side of over-division.

Once the 29 study areas were established, new housing units occupied
since 1970 were tabulated-by study area (see Table I-J). It was
determined that the greatest growth has occurred in Study Area 1,
or the Los Paseos area. Because either final or tentative subdivision
maps have been submitted which account for all of the land suitable
for development in the Los Paseos area, this growth will continue
for the next several years.

Study Area 21, or the San Martin area, has experienced the second
highestrate of growth. However, unlike the new construction in
Los Paseos which occurred on a large scale and totals hundreds of
units, new construction in San Martin is primarily of the custom
home or ranchette type and has occurred in a few units at a time. In
Study Area 27, or the Jackson-Holiday area, growth was slightly less
than that of San Martin but fell somewhere between Los Paseos and
San Martin in terms of type. While homes built in this area are
qualitatively similar to those built in San Martin, they are part of
a larger development which has a unifying plan.

Two other areas--Study Area 23, or central Morgan Hill, and Study
Area 19, or the Watsonville-Sunnyside area--have also experienced
considerable growth. The areas experienced identical growth in
single family housing and were the only two study areas where new
multiple family construction took place. In central Morgan Hill,
175 new multiple units were built, and in the Watsonville-Sunnyside
area, 25 units were built. Multiple family construction was
concentrated in these areas because both were within the Morgan Hill
city limits and thus appropriately zoned.

Other study areas exhibited scattered growth of the ranchette type.
This construction can be expected to continue in unincorporated
territory unless resource shortages or increased minimum lot size
make ranchette construction economically unfeasible.
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1.2.3 Critical Development Factors

Those factors which are considered pivotal in determining type and
rate of growth and which were identified in 1,2.1 and used in 1.2.2
to establish the 29 study areas, were researched and analyzed in great
detail. Information gathered from effected government agencies
was used to assess the possible influence that each factor might
exert. The results of this research are summarized below. In
addition, the factors were cataloged according to the study tares
or areas they were expected to affect. This tabulation appears
in Table I-K.

1. Oceanic Properties Developments

The approval or disapproval of the Oceanic, Properties proposals at
Lake Anderson and the Riverside Golf Course is considered the most
critical development issue in the San Jose sphere of influence. If
the proposals are approved, a pumping station and sewage trunk line
(terminating approximately at Sycamore Avenue and the Monterey Highway)
will be constructed. The existence of sewage treatment services
will allow development from Coyote south in the San Jose sphere of
influence at a much higher density than could occur with septic tanks.

2. Fisher Creek Improvement

A large area south of Tulare Hill and on either side of Bailey Avenue
is subject to flooding and therefore impossible to develop. Currently
the Santa Clara County Flood Control and Water District is developing
a bond proposal for flood control work in the east zone of the
district. Among the 18 projec.cs being considered is one for improve-
ments on Fisher Creek which would alleviate the flood problems in the
area described above. Cbmpletion of this project would make more
intensive development possible, other services being available.
The draft environmental impact report has been prepared and is b emg
reviewed by effected government agencies and other interested parties.
Public hearings on the projects will probably be held in February,
1974, and if the bonds are passed, the projects should be completed
in about 15 years.

3. South Valley Freeway Completion

The segment of the South Valley Freeway from south San Jose to Cochran
Road is scheduled for completion in 1980. Completion of this segment
would enhance the accessibility of the area and intensify development
interest. However, it is possible that the proposed route will be
challenged in the courts by environmental groups on the grounds that
it will go through the proposed Coyote Park chain. There is, more-
over, the possibility that the State Division of Highways wItl
restudy the four routes originally considered with the intent of
resolving possible objections. Either of these possibilities
might delay the scheduled completion beyond 1980. The following
questions must be resolved: What new routes are being considered?
How much tine would another route's selection, design and construction
take?
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4. Increased Minimum Lot Size

The minimum lot size in unincorporated areas is currently 2.5 acres.
If a higher minimum of 5 or even 10 acres is adopted by the County
Board of Supervisors, less development in unincorporated areas would
be expected.

The minimum lot size of 2.5 acres has been in effect since March, 1972,
having been raised at that time from one acre. Although the intent
of the Board of Supervisors in raising the minimum lot size was to
discourage development in unincorporated areas, a great deal of building
activity has nevertheless taken place since the minimum was raised.
However, it is too early to tell whether this level of building activity
will continue or subside once the inventory of vacant one acre lots,
created before the 2.5 acre minimum, is depleted.

5. Sewerage Lines Extension

Extension of the present network of sewarage lines would make
possible both higher density development and wider dispersion.
Presently, consideration is being given to the creation of three
new assessment districts for the purpose of extending the sewerage
line network (see Map Bb).

6. Greater Sewage Treatment Capacity

Expansion of the present sewage plant in Gilroy or construction
of a new facility at Tick Canyon would allow further development
beyond the 15,000 persons which could now be a::commodated under the
present sewage flow allocation agreement between Gilroy and Morgan
Hill.

7. Annexation to Morgan Hill or San Jose

Annexation to the appropriate city, with subsequent rezoning, would
allow a higher density of development under the new zoning and would
make availaole the services necessary for more intensive development.

Moreover, development under the policies of the respective general
plans of San Jose or Morgan Hill would lead to more intensive develop-
ment than would be possible under the most permissive county zoning
(2.5 acre minimum).

It is, however, possible that annexation could result in greater
control over development and in a more logical and economical
development pattern.

8. Improved Water Supply

Municipally provided water supplied would facilitate development in
two areas: those located at too high an elevation to tap ground-
water supplies, and those areas fewing possible contamination of
groundwater supplies by septic tanks.
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9. Flood Plain Protection

Areas lying below reservoirs run some risk of severe flooding in the
event of dam failure. These "flood plains" may be protected by
restrictive zoning.

10. New Reservoir

A new reservoir south of Watsonville Road in Hayes Valley is
presently under consideration (see Map 8b). It would be a multi-purpose
facility intended primarily for recreation and water storage, with
some flood control and percolation benefits.

This new reservoir would add a new visual and recreational amenity
to this area and thereby enhance its development potential.

11. Moratorium on Septic Tanks

Construction of septic tanks for waste-water disposal may result
in serious problems should a concentration of septic tanks in
combination with poor soil permeability exist (see Map 8a).

When.Waste water from a septic tank is dispersed into the ground, it
should be purified as it percolates through the soil. In those
areas with poor permeability, the soil offers a greater resistance
to downward flow. As a result, wastes are allowed to accumulate
near the surface where they can floc laterally and invade water wells.

12. Airport Development

The new South County Airport is located near the intersection of
San Martin and Murphy Avenues (see Map 8b). Iedustrial development
around the airport could provide an additional market for housing
and could also result in further residential construction in that area.

The county's airport plan calls for the construction of an additional
runway, taxiway, and facilities for a fixed base operator and tie-
down area. The county has submitted a federal grant application for
reimbursement of funds spent on land acquisition around the airport.

13. Road Improvement

Most of the roads in the district are two-lane arteries originally
intended tc provide access to what has been, in the past, primarily
rural land uses. As residential development proceeds throughout the
area, these narrow, two-lane roads will receive a much higher level
of traffic, overtaxing the road's vehicle-carrying capacity and
causing a deteriorated road surface. The final result may be that
no further development can occur until road improvement work is
undertaken. A notable example is East Dunne Avenue which serves
Jackson Oaks, Holiday Lakes, and which would serve other developments
proposed for that area (Study Area 23).
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14. Industrial Development

Industrial development could provide-an additional market for housing
and could stimulate further residential construction around the area
and throughout the district.

15. Slope

.

Much:Of the districtiles in areas a rather steep Slope Here*
developmentiwill take gaii at a-Much loirer7densiiti,Tifat all.
Per:exe1014021 thelnnintorporate4area under:.countyAiriadiCtions.
theiminimmalot:size for-lepd-Oflessthan10Z slope, is 2.5 acres..
When the slope increases to 204 the miniimmi lot size is 2.83 acres;
at ._30% slope, thelsinissmis 3..67 acres; and at 40Z slope, it is

5.25. Scree.

-0

Development on slopes is-more expensive than on flatter lends
since steep grades present a host of engineering problems* Thus*
slope development is in a lass competitive position in the housing
market and development in sloping areas is deferred to a later time.

1.2.4 Staff and Committee ..Tudments

The Land Use Subcommittee estimated future development in Morgan Rill
Unified School District by making a subjective appraisal of the
critical development factors and by using their own knowledge of the
local area.' .The subcommittee estimated the percent of vacant land
that would be developed in each study area at five year hitervals,
from 1975 to 1990. The estimates were translated into three possible.
growth rates: high, medium, and low. In most cases, the-three
rates were based on development factors which would influence
development and cause it to proceed at a particular rate. In those-

study areas where no particular factor seemed critical to development,
high, medium and low growth rates were predicted to anticipate
several housing market conditions or unforeseen future development
factors. The subcommittee's estimates are summarized in Tables I-L
and I414.

1.2.5 Use of Alternatives

The vast array of development patterns and rates of growth possible
between 1975 and 1990 made it necessary to pose alternatives. The
use of high, medium, and low estimates for projecting future develop-
ment provides a range of alternatives based on r.s..b of growth.

Three other alternatives were established, each taking into account
specific uses of lr.ne as they have been defined by public development
policies. These policies are the existing zonings and general plans
of the respective local jurisdictions. The three alternatives
were formulated as follows:
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Alternative .A

Alternative B

- Follow city zoning within city limits and county
zoning for remainder of district.

- Follow city general plans for respective existing
urban-service areas. Remainder-of areas to- develop
according to county zoning.

C -_ Follow city _general plans for respective sphere of

The two sets of alternatives,. growth rates and land uses were
combined by applying each of the three growth ratesto each of the
three land use patterns. The result is a set of nine alternative
development possibilities.. The array of alternatives generated by
the. study is summarized in section 144.

1.3 Analysis

Data analyzed in this-section provides a basis for school planning in four
'major-areis: (I) curriculum; (2) enrollment (school. housing).; (3) trans-
portation; and (4) school site location* Because the district is only .

sparsely _urbanized, the task of estimating change from current cooditions is
very -difficult; firsts beCAUie dati is kept for large reference areas only;
,second, because urbanization patterns are not well established; and third,
because trends are not strong or well defined.

But because the price of not being prepared for change is too costly,
:Predictions have indeed been made. It is the conclusion of those *who have
conducted the Morgan Hill study that in the future, records need to be

\.,ereated so that subsequent predictive attempts will have a base upon which
to build.

1.3.1 School Enrollment and Housing Type

School enrollment predictions have traditior.A._, used "house counts"
to estimate anticipated school children at various age levels. Normally,
school districts assign "pupil generation rates" for the various Lousing
types within attendance areas. To estimate growth of the semi -ruts:
areas of Morgan Hill and environs, a "house count" was used as basic
data. Type, size, value and location of houses, however, were also
taken into consideration.

The enrollment projection technique required extensive historical
data. Such data included information concerning migration, births, deaths,
average number of children living in different house types (child yield)
and other factors. The projection of future development, described earlier,
provided the necessary data on future immigration, which was in turn used
to determine the enrollmen: generated by new development in the district.
Estimates of past migration, along with past births, allowed the computation
of the present number of preschool age children who will mature, enter
kindergarten, and progress through the higher grades.
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TABLE I-L
Morgan Hill Unified School District
LAND USE SUBCOMMITTEE ESTIMATES

Vacant Land Drought Into Development by Year by Study Area
Saninae Sphere of Influence
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Morgan Hill Unified School District

LAND USE SUBCOMMMTTEE ESTIMATES
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There was, howeveri insufficient data concerning child yield for Morgan
Min Unified Sctodt District. Determination of child yield requires
data which will allow 'orrelation between house type and'school
attendance. A special census done for the East Side Union High
School District in 1972 provided the information needed for an accurate
child yield to be calculated in those districts. The child yield
figures for the Oak Grove School District, adjacent to Morgan Hill
Unified School District on the north were used to project Morgan Hill's
enrollment. It was determined that Oak Grove's yield factors were
sufficiently close to Morgan Hg's for this first projection effort.
Should a more detailed survey of Morgan Hill Unified School District be
conducted in the future, present projections can be modified if yield factors
are found to be substantially different from those of Oak Grove.

The yield factors used in the enrollment projection appear in Table I-142.
Because the district's current housing stock will likely be eclipsed by
new housing, it is important to assess possible housing stock changes which
may affect child yield. It was found that a useful tool for that assessment
was observing the type of housing in both larger and nearby jurisdictions
which might give a clue to future trends in Morgan Hill.

The current dwelling type mix as compared with the county, Milpitas and
San Jose is shown in Table I-N. Here the district's percentage of single
family houses is the highest. As Morgan Hill Unified School District becomes
more urbanized, its proportion of single family dwellings may decrease.
This trend is indicated by construction occuaringbetween 1970 to 1973.
Table I-J is a tabulation of single family units occupied and multiple family
waits constructed from 1970 to 1973. During that period, 16.2% of the
units constructed were multiple family, while 83.8% were single family.
If this pattern continues for several years, the proportion of single
family units will decline still further.

Construction trends in other parts of the county substantiate this conclusion.
Between 1960 and 1969, 43.9% of the new dwelling units authorized by building
permit in the county were of three units or more. In San Jose, 30.8% were
of three or more wafts; in Campbell, 52.9% and in Mountain View, 83.3%. The
experience of these last two citiJ is without question atypical. It is
extremely doubtful that Morgan Hill's proportion of new multiple family
dwelling units will ever reach that magnitude. Campbell and Mountain View's
experience, however, clearly demonstrates the great demand for multiple
family housing. Even more significantly, their experience suggests that
as urbanizatiov proceeds and the amount of vacant land is reduced, new
construction will follow a more dense pattern.

1.3.2 Ph sical Features and Em lo ent: Implications for Growth

Physical features have had and will continue to have a considerable
influence on the location of new housing. Attractive physical
surroundings such as mature trees or nearby streams, heights with a
commanding view, topography which allows easy access and freedom
from hazards of flooding and earthquakes are the dominant attractions.
The great natural beauty of Paradise Valley, for example, has
attracted considerable growth. Se'reateen neu homes were constructed
there between 1970 and 1973 (refer to Table I-1).
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TABLE 1-M-2

Morgan Hill Unified School District
Yield Factors

Grade
Ler_r

Dwelling
TyPe*

Yield Value

na
(children per dwelling)
Medium Low

1 SF 0.1112 0.0957 0.0802
my 0.0662 0.0381 0.0100

2 SF 0.1036 0.0874 0.0712
MF 0.0788 0.0476 0.0164

3 SF 0.1099 0.0932 0.0765
MF 0.0662 0.0381 0.0100

4 SF 0.0978 0.0817 0.0656
MF 0.0927 0.0571 0.0215

5 SF 0.1035 0.0871 0.0707
MI 0.0496 0.0262 0.0028

6 SF 0.0813 0.0666 0.0519
MF 0.0583 0.0310 0.0037

7 SF 0.0814 0.0670 0.0526
MI 0.0426 0.0214 0.0002

8 SF 0.0793 0.0652 0.0511
MF 0.0426 0.0214 0.0002

9 SF 0.0623 0.0498 0.0373
MF 0.0426 0.0214 0.0002

10 SF 0.0558 0.0441 0.0324
MF 0.0433 0.0214 -0.0005

11 SF 0.0559 0.0437 0.0315
MF 0.0275 0.0119 -0.0037

12 SF 0.0445 0.0340 0.0235
MF 0.0415 0.0190 -0.0035

* SF - single family
MT - multiple family
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TABLE I -N

Morgan Hill Unified School District, 1970
Dwelling Type Mix and Comparison with Other Jurisdictions

Single

Tamar
Multiple
Family*

Mobile
Home

County Average 66.9% 30.3% 2.8%

Morgan Hill U.S.D. 90.6% 5.5% 3.9%

Milpitas 82.8% 11.97. '...'.3%

San Jose 70.0% 27.9X 2.1%

* Two or more units in structure

Source: Profile '70, a socio-economic data book for
Santa Clara County
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In study area 27, the Jackson-Holiday area, an exceptional view and
remote setting have attracted growth. An example of an area where
Physical characteristics are an impediment to growth is Study Area 2,
or the Calero Hills area. Here periodic flooding prevents extensive
residential construction.

A second major influence upon the location of new housing is the
proximity to employment or the proximity to transportation facilities
that allow easy commuting. At present, employment opportunities.
within the district are not extensive. New migrants to the area
will most likely work in San Jose or nearby cities, and thus the
commute pattern of district residents will be to tha north. This
pattern will continue unless major new trends emerge in one or both
of two areas. The first could be t6k,introduction of new employ-
nent generators in the district which *old reduce the necessity
of long-distance commuting. The second might be changes in the
commuting patterns of residents brought about by Shortages of fliel
or restrictions on travel to improve air quality. This second
development, which might retard further growth in the district,
could be mitigated by improved mass transit facilities.

1.3.3 Recommendations for Future Data Maintenance

The existing body of data concerning the district's socio-economic
conditions, its construction activity and trends, migration patterns,
and other significant factors is by no means complete,or comprehen-
sive. Morgan Hill Unified School District is not unique in this
respect. "Insufficient data" is the inevitable lament of social
scientists, economists, urban planners, and educators who attempt
to better understand and manage our complex social system. With
this in mind, it is essential that new data be collected, that
its deficiencies be noted and that plans be made for better data
collection in the future.

Past sktions of this report have presented several tables detail-
ing certain socio-economic and housing characteristics extracted
from the 1970 U.S. Census (these having been factored to the school
district boundaries which do not correspond to census tract
boundaries) and from the Harrington Housing Reports. In this
section, selected statistics from Profile '70 are presented in
Table I-M-1 (Map 10, Census Tracts, 1970). Profile '70 is, in
turn, a summary of selected data from the 107075:17Gisus with
an added analytical framework allowing comparison of some data items
with other census tracts in the county.

While the earlier tables indicated the characteristics of the dis-
trict as a whole, Table I-M-1 shows the composition of census tracts
within the district and allows a finer grained analysis. An example
of the kind of analysis possible with data describing a smaller
area is the significant differences between census tracts 5123 and
5124. Tract 5123, which includes most of the City of *nen Hill,
is adjacent to tract 5124, which includes San Martin. 'A comparison
of these two tracts indicates that 5124 has: (1) a greater percentage
of people with incomes below the poverty line;
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(2) a greater percentage of people 65 and over. with ineomes
below the poverty line; (3) a higher percentage of unemployed;
(4) a much greater percentage of old housing units; (5) a greater
degree of crowding; (6) a much higher fertility rate; and
(7) far fewer federally assisted housing units. Such information
is invaluable in efforts to isolate social problems, gauge the
effectiveness of proposed solutions and determine the direction
of future efforts to improve conditions in various parts of
the district.

Despite the relative usefulness of census tract data, it is highly
desirable to have data for a much smaller area. Each tract
mentioned above contains over 21,000 acres; and as growth continues,
it will become increasingly difficult to isolate problems at a
level which allows effective problem/solution analysis.

The study areas established for the Morgan Hill Unified School
District analysis have filled this need for a smaller level of data
collection. But, since the census tract is the smallest unit for
which data is currently available, it is, at present, impossible -to
develop data for the study areas. It remains the task of same
future study to gather data at the more useful study area level.

1.4 Protections

The results of applying development estimates against available
vacant land slated for residential use appear in Tables I-0, P.Pop
I-Q and I-R. As detailed in section 1.2.5, the development
estimates have been formulated into three land use alternatives
and, within each land use alternative, three alternative growth
rates have been applied. The result is an array of development
alternatives at five-year intervals from 1975 to 1990. These
alternatives specify the number of new single family and new
multiple family housing units that will be constructed during
each of the respective years.

The totals presented in the tables are cumulative. That is, the
totals for 1980 include those new units built by 1975, plus those
built between 1975 and 1980; the totals for 1985 include those
new units built by 1980, plus the units built between 1980 and 1985;
and so on. Figure 2, Key to Projection Tables, is a guide for
reading the tables.

Table I-S depicts alternative D, or what is called the "most
likely" alternative. This represents a composite of all 'alder
"possibilities" for development (three growth rates applied
against three land use patterns resulting in nine "possibilities")
which is judged to be the most likely pattern of future growth.
This "most likely" alternative was chosen by the Planning Resources
Office staff through individual examination of each study area.
It provides a more manageable tool for assessing the implications
of the projections generated by the study.
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Alternative D can be used as the "working estimate" for school planning
activities. As sueh, it can be modified to account for changes in public
policy by merely selecting another of the "possibilities" deemed more
likely to fit current conditions.

The "most likely" patterns chosen for Study Areas 5, 7, and -8 can
demonstrate both the method by which an alternative can be modified, and
the importance of periodic data updating. Oceanic Properties owns and
has proposed to develop parts of these three study areas. When.the 'most
likely" alternative was chosen several months ago, it was predicted that
Oceanic's development proposal would be approved by the San Jose City
Council. Such an approval would affect development in the surrounding
areas (e.g. , Study Area 6) and the net result would be a high rate of

SrOWth. Since Oceanic has withdrawn its proposal but has expressed its
intention of 'resubmittifig it at a later date, the loofa likely"
development pattern for this area will need to be reassessed when firm's
intentions are known and when the decision of the San Jose City Council
has been reached. If the development is indeed approved, it might be
appropriate to "slide" the projection date ahead. It will also be
necessary to examine the-size of the development Oceanic resubmits and
alter the magnitude of the projection accordingly.

Table I-T is a summary of the total number of dwelling units expected in
the entire district for all the development alternatives. This table
represents the total number of units;,that is, the existing number of
dwelling units as of the end of 1973 plus the total number of projected
new dwelling units. (The number of existing units has been estimated as
5484 single family units and 632 multiple family units.)

2.]. Update

The long-term usefulness of the projections made in this study depends on
periodic re»evaluation to account for actual development. The "updating"
of the study's projections must accomplish three objectives. First, the
information base used to make the projections must be brought up to date
and made to reflect new conditions influencing development and changes
altering previous assumptions. Second, the actual, development which has
occurred since the projections were last made musC be identified and
compared with that which.,4as projected. This provides both a new base
from which new develop ant will be projected and feedback indicating the
forecasting procedures degree of success. Third, the updated information
base must be used again to produce new projections of future development.

Figure 3 presents a flow chart of one set of procedures which could be
used to update the projections. It details both the steps and sequence
required for the up-date procedure. (The numbers appearing by each of
the boxes comprising the flow chart correspond to the numbered steps
below).

1. Step one consists of updating the body of information detailing the
amount of acreage in each residential zoning category, and in each resi-
dential land use category :Tecified in the general plans. In addition,
the densities (in dwelling units per acre) appropriate to each residential
category must be reviewed for possible changes. (Residential category

refers to single family or multiple family units under zoning and low,
medium or high density under general plan).
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The proCedere for dcteominin;:. 2.oniug aud general plan \acreages'

is as f011ows;.

(a) Determine if rezeninns tte or 2-em zouing) or general-

plan changes have bowl LAde iarisdictica the changes have

occurred (either Morgan Hili, S;u: Jo..v or county). If no changes have
---occurred and the densities art- ,1$ e.Aare, this entire step-can be---

mama-. Inquir at the a''.*:`,""PtLito Plann4itZt -dePartment ice tile Sot..

means to determine If chawes ia ,..oniu.,1 or the general plan haveibeen made.

(b) Obtain a copy of the new r...:iwral plan or ?Awing map. In the case of

Morgan Hill, the cutiru wap 'Appec;r on one sheet and; car. be ohtained

through the planning deoari'wo!. in the ease of San Jose and the county

the general plan maps can thtdinadrat the appropriate planning

departments. Zoning chanileL: tiit4t ho pinpointed in order to obtain the
appropriate zoning map sih,.e-ooth San Jose acid county zoning appear on

a series of 500 scale imapr, arrungvd in grid. (A key to these standard

maps can be obtained from County Public Wor%s, 1555 Berger Drive, San

Jose.) Zoning it,a for Stu Jos.., -!re-nvailable front San-Jose Blue Print

Service and Supply Co., $35 W. Jul iau, San Jose. County zoning maps are

available from the Coenty P anniv,; Pepartment.

(c) After detertuluin; the and Ltent of :oning and general plan

changes, determine the lo-41).!r 0: 1,71- .ti ectee by the change. If the

shape of the changed aren 4-:,cian00. or trapezoid, the acreage can be

calculated by measuriui; the area dud usitu; the appropriate.formula. If,

however, the area of change is it-rgularly shaped, a planimeter can be

used to measures the acreage vr z;h,-t can be placed over the area

and the number of square:'coulqed. (1h.- of the squares can be

converted into acres at the approoi:late map scale and thus the number of

acres would be the number of multiplied by the acres per square.)

(d) Once the acniagal'in-e cAleulaied, enter the new value in

the appropriate land ard fur thy- appropriate study area.

2. Step 2 involves determinim C:e number oi dwelling units that were

actually constructed -,,,rt tl e rt of t1 -- fo-oiection period to the present.

(This step can be done either cot-utivnily wiAb, or twfore step 1.) The

first projection provided au estiii.Ao of the housing stock as of the end of

1973. The estimate was for the ontive di:-;triet with no distribution by study

area. In the event that. cee.,11, ,+! lite district is performed, the number

of units in each stud:. at -.1 !
dtof:tilned and thi,4 information can be

added to the data base. :%z Ili. tt , tqlty thL increment of new housing units

expected in th,! futuv(- 1!1' coin,tructed over the past

three years is avaihwI by ar, I.

The new units actually 111

Housing Reports which are tor

Department or the San Jo:;,- Pi

effort utilized the Harri!I
be to obtain the 11111:11,:r Ju': ion nt

city or the county ay,fnry. It will

a formal and- eon ve *.

,liLininud by using the Harrington
0Hice use at the County Planning
irtment. (ine first projection

) A procedure, however, would
new units directly from the appropriate
neeessary for the district to arrange

chi,: technique is to be used.
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Such a procedure is highly recommended since the data:would be more accurate,
would be obtained more frequently, and would provide more information than
is available from Harrington.

In Addition .to the number and location of units, it is necessary to obtain
the acreage that the units cover. If the Harrington Reports are used, this
acreage estimate will have to be based on the type of unit constructed. If,
on the other hand, the number units is obtained directly from the city
or county, it should be possible to obtain a reasonably accurate land
acreage figure, especially in the Case of large subdivisions. Moreover,
the city or county can provide an estimate. of the amount of land taken up
for roads and utilities. This information can be used to provide a better
estimate of the amount of land to be subtracted for this purpose when the
next projection is performed.

The final task in step two is to sum the total amount of land built upon
in each study area and subtract the total from the stock of vacant
residential land available for future development.

3. Using the information gathered in Step 2, the initial projections must
be revised according to actual experience. For example, if it was
estimated that 50 new single family units would be constructed in a study
area by the end of 1975, but only 40 were actually built, 10 units would be
subtracted from each projection made for 1975 (Which now becomes the current
base), 1980, 1985 and 1990. The projections for the latter three years will
be re-examined in the.light of current conditions later in.the process.

4. Next, an attempt should be made to identify the reasons why the initial
projections were off the mark in light of actual units built. Admittedly,
if those who update the projections were not involved in the initial study,
this appraisal will be difficult. Even though the "critical development
factors," upon which most of the projections are based, are documented,
the qualitative judgments made on the basis of these factors are not available.

However, it should be possible to assess which factors influenced develop-
ment. In each study area, these factors may be those initially identified,
or, they may be new unforeseen factors. The influential factors might
also be intangible "market forces" which produced a demand for housing
that the characteristics of the study area satisfied. These too are valid
items to docUment. In short, a cookbook approaCh cannot be used to
prescribe all'of the information that must be gathered. In the final
analysis, the judgment oiC the projector must be trusted, since the judgmental
approach is at the heart of the forecasting te4hnique used in the study.
The extensive data gathering procedure is designed to help the forecaster
make. the most valid estimates possible.

5. Step 5 repeats the procedure followed during the initial projection
which identified those factors which influence the rate and extent of
development. The first task in this step is to review the critical
factors identified in Table I-K and to determine if these factors are
still relevant. If so, the information must be updated to reflect
current conditions.
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A

In:additiono-new-factors_needto be ideatified.--libili there-is-no
-Orescribed bethod. for accomPlishing:this tadk,it:may.be helpful-to.reviint.
section ,14.-;11.'. 440:i:seeT4ble X1'!Wlorg listing agencies .and
individuals who were helpful in_bbtaining datdring.thejnitial stUdy.

Finally, the information gathered in Step 4 mustbe integrated into the-
critical--develoPment-factoreiThis-is,'.the7."experiteict factortha-
lmemons7why,Ttha projections Smtef.off-thematit.-Aliie.-task,-ifftentse-..1 den-
only be accomplished if some conclusions were reached regarding the
-inaccur4cY of414ttial:projections.-

6. Step six involVei the identification -oftirnal".constrainteistimulants.
IanU-the li;ret Orojection,,this taskywainot performed iwa formal sense.
141task.involves an assessment -oU tanditiOn*"Whighi:'*UP:i0Posed' from
an area Outaidn'tbe.fd.0-trict iiould-neverthelesshaxe 91444.0/sit _tappet
on deVelopment. The boundaries of.this."aree might be set at the 'count
level.' Examples of these conditionemighthe:regional:development

poll,ples.emanating..fria-ABItc;.b.igh.Litterest-tatea_ubleh..4epress.the.r. .....
-housill&market;. fuel shortages w# change commuting patterns, or

national. laud use-policiee,which require action at the local level.

If any such factors can be they would probably serve as overall
indicators...of whether development trends in.general-will be high =low..
'Although.no formal-attempt was made to.assess:such factors-in the initial
study, one factor the "energy crisis".-avdiscussed. While it was

-ebyiouo that the "energy crisis":wOutd have someeffett-vn future develop-
-went, Planning. Resources Office staff-felt that it was impossible to make

any meaningful-assessment. In the future, however, there may be sufficient
data available to justify consideration of thii or other factors.

-7. Step seven involves assigning factors to study areas. After the "critical
development factors" have been identified4 they must be assigned to the
study areas which they, are expected to affect. A tabulation such as
used in Table I-K would be a useful means of organizing this information.

In Table I-K, two levels of "significance" are used to assess the impact
of development factors on study areas -- a Inost significant" and "less
significant" measure. This reflects the localized nature of most of the
factors identified-.

S. Step eight involves estimating future development. At this point, all
.information collected thus far is used to make a judgment regarding the
percentage of vacant land that will be developed.in each study area. The
procedure followed in this step is to arrange a set of three conditions
for each study area which represent high, medium and low ratc3 of growth.
(for a better understanding of this procedure, see Tables I-L and.1,41).
In some cases, there are no factors which correspond to a particular
growth rate. In all cases, however, a high, medium and low rate was
estimated for each study area in the initial forecast. The "estimates"
were made by a Land Use Subcommittee composed of district residents who,
beCause of job or other experience, were knowledgeable about the district's
development potential.
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9. step nine involves calculating new damilings. 'the intonation gathered
in steps I through 8 becomes the input for the Land Use Computer Program
A ProRrelso written to facilitate the extensive computations involved
in this* the final step. For a detailed explanation of theprogram, the
reader is referred to PROGRAM DOCUMENTATIN.

The_ loyalties used in Ceraputiiig die-1114i d l onitn of --tsar typ- -(either-
single fatally 'Eric- multiple ism ilY)- -for. one laid naii:PatteraT(altinativel--'----:--'-7 G.

AR i or C--;.refer to 1.4.5) in one study area* and for one ptojection year
are as follow's..

(AT) (AT) (PO Av

Where AT = total atrei lin each land use -.category for- *high- there le
a. unique density,

= percentage of the study area which ia.estimated to be already

. developed.

= acreage available for devetopnent

(AO (A) ("N) 422. AN

Where Av acreage available for development

Ps = percent allotted for streets, utilities, etc.

AN = net developable acres

(A) CD) (Pp) = DU

Where AD = net developable acres

D = density of development (dwelling units per acre)

Pp = percent of vacant land that will be developed by projection year

DU = new dwelling units

Each of the three equations above must be repeated for all residential land

use categories, growth rates, land use alternatives, study areas, and pro-

jection years. Because of the numerous repetitive computations involved,

the computer program speeds up the process enormously and allows much

greater accuracy.



NOM KIR TABLES I-, TD IZ

SF single family
AR agriculture-residential
/01 1,0 .maltiple.lamay,

-141,41L
1111.1 'De* hillsiM-and open space develOweat
low Den lair density (same as single family)
Ned Den- medium density (toultiple family)
-Hi Den - hie* density (multiple family) -

"Flat" 7, land located on _less than approximately 107I slope
"Steep" land located at more than approximately 40% slope

See 1.2.5 for detailed explanation of alternatives.

3. Subtraction Factors assumptions made:regarding:
(1) the amount of land fa -each- study area already built upon; and
(2) the ,portion taken up by streets.Tutilitiest etc.

Percent of study area already developed as of the end of 1973.

Numbers 1 through 22 correspond to Table /-S , Study Area Acreages*
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Addendum to ENSIM

Research Report Number Eleven
Project Simu School;

Santa Clara County Component

;;,*

1

(insert following page 105)

Projected enrollments, by study area, by grade level,

were inadvertently omitted from the Morgan Hill Case

Study, Appendix A. These projections, which comprise

the output of ENSIM in the MOrgan Hill project, are

provided on the following pages.
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Program 1

Land Yield

CARD 1 - Title Card
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CARD 2 - Control Card
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CARD 3 - Dwelling Type genes

Dwelling Type 1 Dwelling Type 2
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CARD 4 Card 7 Format

CARD 5 - Card 8 Format

CARD 6 - Card 9 Format
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Program 3

Dwelling Yield #A# Grades 1-12 Prediction
Data Collection Forms
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Program 5

Dwelling Yield #C, Female Population Prediction
Data Collection Forms
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